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January 26, 1988

The Honorable Michael N. Castle
Governor of Delaware
Legislative Hall

Dover, DE 19401

Dear Governor Castle:

I am pleased to submit to you the final report of the Delaware
Environmental Legacy program. The report contains 122 recommendations to help
ensure that future generations of Delawareans will continue to enjoy a clean,
healthy environment. : ' .

Delaware is fortunate to enjoy a rich natural setting and an abundance of
natural resources. Overall, we have done a good job of managing these resources
through a variety of environmental protection laws, regulations and programs.
However, we are faced with a number of serious challenges that could undermine

C;pour ability to preserve or improve our envirorment. Projected population
increases, continued economic growth, a rising sea level and pollution generated
by nearby states are indicators of potential future environmental stress.

but also recognize the interdependence of our natural resources sc that actions
st taken to correct one problem will not have detrimental effects on other
components of our enviromment. Further, we believe that we will face difficult
f:l decisions in the years ahead about our lifestyles and how they impact the

Lﬂ Our recommendations directly respond to a wide range of specific issues,

quality of our environment. To this end, the formation of an implementation
“Y) team is recommended to carry on the legacy program and develop the specific
means for carrying out our recommendations. Over 150 people, representing all

_sectors of the community directly participated and have benefited from an’
/N increased understanding and commitment to improving our enviromment. Our hope
‘Q1is that we have achieved much more. We hope that we have begun a movement to
“\elevate environmental issues on the public agenda in Delaware. We hope that
each one of us will renew our commitment to protect our natural resources, and
:Ijthat our effort will be viewed as a model for other states to follow.

Finally, I would like to personally thank the program’'s Steering Committee
who made tremendous personal commitments to the development of this report, and
to you Governor, for having the vision to create this program and provide us
with the opportunity to participate.

Sincerely,

DL T 2\

A. Douglas Rothweil
D.E.L. Chairman




PREFACE

In the closing years of the 20th century, man is becoming very
uneasy about the cordition of his enviromment. The capacity of the
envirorment to absorb the increasing volume of wastes he generates, is
in danger of being overloaded and if that occurs on a continuing
basis, the envirorment can be permanently damaged. Poorly managed
development and the other burdens placed on the envirormment due to a
growing population and economy, can significantly add to that damage.
We have an obligation to bestow a decent envirommental legacy to
future generations, to prevent exhaustion of our non-renewable
resources and to maintain the health of our ecologic systems. If we
are to prevent long term envirormental catastrophe we must develop an
envirommental ethic that will help us understand and accept the idea
that all citizens have a personal stake in assuring the quality of
their envirormment. Shaping tomorrow's enviromment regquires a strong
camitment by goverrment and private citizens for action today. This
report documents Delaware's intention to dellberately and responsibly
make that commitment.
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INTRODUCTION

Governor Castle announced the creation of the Delaware Envirormental Legacy
Program in April, 1986 in a speech to the Delaware Chapter of the American
Chemical Society. The governor called for “"a lang ranged plan, cne that will
assure that Delaware's envirormental legacy will be undiminished as we begin the
21lst Century." The program was officially established by Executive Order Number

34 which outlined the following objectives:

. a. Gather and evaluate the general public's opinicn an De.lavra:ne s
emergmg long-term envirommental issues.

b. Create broad state and 1local understanding of the
interrelationships between quality of life, econamic development
and the management and protection of natural resources.

c. Develop an agenda that outlines an action-oriented set of
recamendations to resolve issues and problems.

d. Prepare and submit to the govermor a report that establishes a
frameworX to carry out recamendations.

The executive order also created a steefmg comnittee to guide program
development and prepare the final report. The governor appomted A. Douglas
Rothwell as chairman and 27 individuals from the publ:.c and private sector as

members. :

Fram the outset, the need for broad public participation was recognized.
The process used by the envirommental legacy program was one of the most
extensive public-private initiatives ever conducted in Delaware. The following
recaps the chronology of key program activities.

The program began with a symposium in Lewes Delaware on
September 15, 1986 to review the state's past envirormental
record and begin identification of the most pressing
envirormental issues facing the state now and those expected to
face the state in the future. Over 35 of the state's
environmental, civic, government and business leaders
participated.

. A follow-up symposium was held on November 17, 1986 to develop
the process for addmss;.ng issues, formilating recommendations
and securing public input. Nearly 70 commmity leaders and state
officials attended this event. At the meeting, five working
camittees were established: Air Resources, Water Resources,
Waste Management, Ecological and Living Resources, and lLand Use
Management.

. Several organizations and associations were requested to submit
written comments on what they perceived as the critical long-temm
envirommental issues facing the state. Thirty-four responded
with 95 pages of commentary.



’itueehmﬂ:edhmseholdst!m.x;lmtﬂaestatemsanpledbythe
University of Delaware to assess public attitudes on key
envirommental issues.

Three additional, ad hoc Comnittees were formed to address:
Adult Envirormental Awareness, K-12 Envirormental Education, and .
Beach Management. .

One hundred twenty-two (122) individuals repmentmg a diverse
range of geographic, commmnity, occoupaticnal and philoscphical
interests were appointed by Mr. Rothwell to serve on the working
and ad hoc committees. Two members from each working cammittee
were appointed as camnittee co-chairs and served on the program's
steering camittee as well.

Ninety-two meetings were held by the working and ad hoc
cammittees involving approximately 300 hours of discussion.

Each working comittee held at least one workshop to seek public
input. Over 150 members of the public participated in these
workshops or attended regular work.mg or ad _hoc committee
meetings. .

Three public workshops were held in early Jamuary, 1988 to review
the draft report. The workshop held in Kent County also served
as the final symposium for the program imvolving all menbers of
the steering, working and ad hoc hoc camittees, and the general

public. )

The final report was sutmitted to the govermor in late Jarmary
1988, nearly two years since the inception of the program.



SUMMARY OF KEY FINDINGS
AND RECOMMENDATIONS

INTRODUCTION

In the 19th and 20th centuries, economic priorities and issues of
development have taken precedence in the formation of public policy. The result
has been the tendency to undervalue and at times, ignore the envirommental
impacts of those development decisions. What has become increasingly accepted
and pursued is the belief that a more prudent path is to remedy this imbalance.
The Delaware Envirarmental legacy Program is recognition of the contimiing need
to intervene on behalf of the enviromment.

What we still have to learn about the effects of the materials and wastes
we produce and loose into the enviromment far exceeds what we know. And yet,
what we know strongly suggests that loss of habitat, species, open space, land,
ard reductions in the quality of water and air endangers our well-being. To
minimize the further contamination of air, water and land, and. to restore and
maintain, ecosystem vitality and diversity are envirommental management
objectives of the state. The lLegacy Program is intended to help ensure the
achievement of those objectlves

Fragmented efforts are no lorger adequate to deal with the complexity, the
increasing toxicities, and the sheer pervasiveness of present envirormental
problens. Delaware's Environmental ILegacy Program recommends a more
canprehensive approach to coping with these threats to our enviromment.

What has also became very clear during the legacy process is the exlstmg
deficiencies in information needed to do an adequate job of managing our
ervirorment. Accordmgly, recomendations are made to improve our, knowledge of
Delaware's natural envirorment and the J.mpact that man and natures actions can
have on it. -

In scme cases this knowledge can be improved through better coordination
between goverrmental agencies at all levels amd by asking the private sector for
help. This report recommends a mmber of steps to improve coordination,
particularly between state and local government. Inasmuch as certain pollutants
have their sources ocut-of-state the report makes recommendations to promote
initiatives on a regional level and to get the U.S. Congress imvolved. These
regional issues especially involve ozone, acid rain, amd the improvement of
water quality in the Delaware Estuary.

The report not only includes recammendations intended to deal with today's
and tamorrow's ervirommental issues, but it  recognizes the importance of
nurturing an environmental ethic which will make us more aware of the
relationships of all human activities and the natural envirorment. Particular

atte.ntlon has been placed upon establishing a formal envu'ornnental education
program in the schools.



SUMMARY OF KEY FINDINGS

Managmgaxrenvxrormentmﬂ:eﬁm:remllbemmdlfﬁaﬂtthaninthe
past because: .

* Past trends and future projections of population, economic
activities and other factors, when considered along with the
size, geographic setting and natural makeup of our state,
uxilcatethatstrassasmmremrummentmll increase in the
future.

* Environmental problems are more camplex today than in the past
and will become increasingly more complex in the future, taxing
the states capability to deal with them.

* Management of our envirorment in the future will be increasingly

more expensive. The need to tighten up on existing measures and

. to institute new ways to protect ocur air and water, to clean up

our wastes, protect and restore our ecological - habitats,

- stabilize our eroding beaches and protect other important
envirormental resocurces, will be very costly.

* A quality future enviromment will require greater coordination
and cooperation among state, local, regional and federal
goverrments and with the private sector. Partlcularly important
will be the role of 1local government in controlling
envirommentally sens:.tlve lard use,

* Individuals will be more important than ever in providing for a
quality future envirorment. For the most part, ervirommental
laws have led industry to control pollutants to acceptable levels
but little has been done regarding household hazardous wastes,
voluntary water use restrictions during droughts and indoor air
pollutlon. In addition, citizens may have to live with certain
restrictions and will havetomﬁerstaniarﬂbew:.llmgtobea
direct participant in managing the envirorment.



PART |

SETTING THE STAGE FOR
TOMORROW'’S ENVIRONMENTAL
CHALLENGES



SUMMARY OF KEY RECOMMENDATIONS
1. Ways to sustain our present air quality

*  Delaware needs to seek a regional solution to the state's
ozone problem which is aggravated by emissions from updmd
states.

* "mestatemst‘develcpanairtmdcscmtrol strategy to
include substantial participatim and assistance fram the
private scientific conmmity.

* The state should develcp a statewide indoor air pollution
: control program.

*+  Delaware must continue to maintain vigilanée over the
potential effects of acid precipitatiaon.

2. Ways to protect the state’s water resources

* Groundwater aquifer recharge areas should be protected
ﬂxmaghlardusemtnctlmsarﬂoﬂ\ercmtrolsbystate
and local goverrments.

* Require water saving plumbing devices in new buildings and
in those being rehabilitated.
* Improve programs to monitor and control toxic chemicals.

* Implementaprogramtocleanoelaware'slakesardpowsand
keep them clean.

* Provide increased resources and other means to protect
groundwater,

* Establish stormwater management programs on a statewide
basis with state and local government coordmatmg
activities.

* Help to assure availability of water through regionalization
ard, where feasible, the intercomnection of facilities.

* Adopt a water systems financing policy to assist local
goverrments in rehabilitating and expanding water systems.

3. Ways to help manage and curtail the increasing wastes that will be

gﬁnerated by the state's expected populatlon and economic growth in
e next generatlon

* Construct a second waste reclamation project to serve Kent -
and Sussex Counties.

* Developaprngmmtoreducethegenemtlm of hazardous and
non hazardous wastes.



* Increase citizen awareness of household hazardous wastes and -

their proper disposal and support a program to collect and
. dispose of such wastes.

* Adopt a policy of "recyclmg" land fills rather than
developing new ones.

* Establish a fund for the cleamp of Delaware's hazardous
waste sites and other hazardous material spills.

* Oppose use of the Delaware River and Bay as a transportation
corridor for ocean bound hazardous wastes incineration
vessels.

4. Ways to help sustain and/or restore key ecologlc habitats and other
important environmental resources

* Protect f:wxwater wetlands through leglslation and orther
means.,

* Implement sufficient pollution controls so that waters in

- the Delaware River can restore ard sustain populations of

anadromous fish and other species that have seriously
declined over the years.

*  Conduct a camprehensive study of the Delaware Estuary and
Inland Bays.

*  Provide adequate funds, legislation and other means,
including closer cooperation by local goverrments, to pro-
- tect Delaware's critical natural and cultural areas.

*  Consider all activities carried out within a watershed in a
"holistic" manner, where emphasis is placed on the
functional relationship between each activity.

* Develop a camprehensive land acquisition program to ensure
adequate open space is preserved for the protection of
important natural resources and for outdoor recreation.

* Develop a strategic management plan to assure continued
protection of Delaware's beaches.

* Increase ernvirormental protection and conservation measures
on agricultural lands principally by exparding the role of
local conservation districts and by encouraging ways to
improve the farmer's financial well-being.

5. Ways to ‘make better environmentally sensitive land use decisions,
partlcularly the placement of roads, sewers and other major
infrastructure” that can pose serious environmental consequences,

* Require all local government land use regulations and
infrastructure placement decisions be consistent with
camprehensive development plans and allowing plans to be
amended only where the benefits of amending the plan are for
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the good of the cammunity at large; andbyrequ:.rmg that
state environmental protection policies and standards be
incorporated into local plans. ~ : .

*  Improve coordination between state and local govermments
regarding land use matters through legislation and other

* anagedevel@entaxﬂgrowﬂxwithinadsﬁ:gcmmities
- as opposed to scattered growth and supporting that concept
through taxing policies, impact fees and other means of
directing growth.
* Encourage and find public transportation where practicable.
6. Ways to help inculcate an environmental ethic in our citizenry

* Integrate ervirormental education into the public schocls
fram kirdergarten to grade 12 in a more formal manner.

* Improve and expand adult education opportunities.
* Create a Delaware envirormental institute.



PART |
SETTING THE STAGE FOR TOMORROW'S
ENVIRONMENTAL CHALLENGES
INTRODUCTION

-~ The erwvirommental legacy that will be left to Delawareans of the 21st
century will in many ways be a contimiation of a legacy already enjoyed by
present day citizens through prudent attention to our envirorment durmgthe
last few decades. The favorable quality of life that most Delawareans enjoy
today has came about because a healthy enviroment and a strong econamy have
reinforced each other. Despite that relatively happy partnership a mmber of
envi.mmnentalproblansfacethestatemﬂhavetobedealtwith

Delaware poses special envirormental management considerations due to its .
natural setting. Many of those considerations have been successfully addressed
by far sighted envirormmental initiatives, including a mumber of important laws,
regulations, policies and plans.

The econamy of the state, while serving to provide the necessary economic
base won which a healthy erviroment can be sustained, nevertheless, poses
threats to ervirormental quality if certain activities are not carefully
- managed.

Stresses on Delaware's ermvirorment will increase in the future, principally
because of expected population and econamic growth. Although it is impossible
to accurately pred:.ct the effects that these and cther factors will have on the
enviromment, it is important to consider past trends as indicators of posszble
future consequences.

DELAWARE'S NATURAL SETTING AND THE ENVIRONMENT

Delaware's natural setting - its geographical location, topography, geology
and other natural characteristics - has been and will continue to be a factor
that has important implications on the state's envirommental quality.

Delaware, the secord smallest state, is located on the eastern seaboard of
the United States. It is bordered on the north by Pemnsylvania; on the east by
New Jersey and the Atlantic Ocean; and on the south and west by Maryland. The
total area of the state is about 2,045 square miles stretching roughly 96 miles
mleng‘tharﬁfrmStoBSmlesmmdm Figure 1 shows Delawares regional

Delaware lies entirely w1thm the Atlantic Coastal Plain except for its
northern t:l.p, which is part of the Piedmont Plateau. The state's highest
elevatiocn is 442 feet near Centerville, New Castle County. The rolling hills
and pastures of the north give way to marshy regions inﬂxesmtharﬂmthsarﬂy

beaches along the coast. Delaware's mean elevation of 60 feet is the lowest in
the United States. ‘

Delaware's population of just about 630,000 is the third smallest in the
country. The population density of Delaware is about 314 people per square
mile. More than two thirds of all Delawareans live in metropolitan areas. The

8



Figure 1

Delaware's Regional Setting
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largest cities of the state are Wilmington, Newark, and Dover, the capital.
From coleonial times Delaware has been divided into three counties: New Castle
in the north, Kent in the center, and Sussex in the south.

Delaware's geographical position is reflected in its mixture of northern
and southern flora and fauna. Since Delaware is situated on the Atlantic
flyway, it provides summer nesting ard winter feeding grounds for great mumbers
of migratory geese, ducks, and shorebirds. There are several wildlife
sanctuaries including the Bambay Hook ard the Prime Hook national wildlife
refuges, both on the shores of Delaware Bay.

Characteristics of the mid-Atlantic coast, Delaware's climate is temperate
and hunid. Prevailing winds blow from the northwest in winter and southwest in
sumer .

Being a small coastal state a contimuous interaction of land and water
influences virtually everything. Indeed, no part of Delaware is more than eight
miles from tidewater. The Delaware River and Bay is the water gateway to a
- great industrial and commercial complex of the Delaware Valley. Hundreds of
ships travel up and down its course each year. At the deepwater anchorage off
Big Stone Beach, huge tankers lighten their holds of crude oil before safely
proceeding to upriver ports. Proposals involving the construction of
superports, coal transfer facilities and the use of the river and bay as a
traffic lane for ocean bound hazardous waste incineration vessels, have
periodically surfaced over the years. While nothing has come of those
proposals, principally because of Delaware's strong Coastal Zone Act, concern
for these potentially envirommentally harmful activities lingers.

The state's Atlantic ocean beaches and inland bays provide superb outdoor
recreation opportunities for millions of visitors throughout the mid-Atlantic
region. The inland bays are also part of a system of shallow water estuaries
vwhich are the nmursery and rearing grounds for most species of finfish important
to commercial and sport fishermen along the east coast of the United States.
Overcrowding of the beach and bay cammunities continues to be particularly
threatening to the area's envirormental resources.

The tidal wetlands in Delaware, encompassing about 120,000 acres, provide
breeding areas and food for birds, mammals and shellfish, and are part of the -

aesthetic quality of the shore region. loss of wetlands to development con-
tinues to be an issue. -

Delaware possesses an extensive network of streams and a patchwork of
freshwater ponds that support a wide variety of aquatic ecosystems. Wwhile some
streams in northern New Castle County are fast moving, cool waters, most are
sluggish amd slow-movirng. Shallow streams which receive discharged sewage
wastes or other pollutants can have their waste assimilation capacities
overburdened, particularly in periods of drought. In turn, living creatures in
the stream can be severely impacted. Additionally, poor flushing capacities of
the state's shallow mill ponds combined with pollutant runoff from the land can
contribute to degradation of water quality, rendering the pond unsuitable for
fishing, swimming or other uses.

Except for northern New Castle County, the remainder of the state lies in a

coastal plain where elevations are typically below 50 feet. Here, groundwater
storage capacity is a major asset but water supplies lie close to the surface
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and are vulnerable to'contammatlon from septic systems, leaching dumps, leaking
underground fuel tanks, agricultural fertilizers and pesticides, chamcal Spllls :
and other sources.

Prevailing winds bring in air contaminants generated in upwind states to
.the west of Delaware. This situation compounds the problem of controlling
ozone, air toxics and acid precipitation and could have an important impact on
the state's econamic development and transportation policies.

The history of Delaware is preserved in the thousands of historic dwellings
and significant archaeclogical findings located throughout the length and
breadth of the state. 'melossorpote.ntlal loss of these treasures remains a
problem to be dealt with.:

The many envirormental issues that Delaware's natural setting contributes
to will continue to face the state in the future. This report will touch on
many of them.

DELAWARE'’S RECORD OF ENVIRONMENTAL ACHIEVEMENT

As Delaware renews its commitment to deal with tomorrow's envirommental
prcblems, it is important to know that the job has been underway for sometime.
One of the state's earliest envirommental concerns was the availability of
potable water. The demands of accelerated growth in the early twentieth century
pointed cut the problems associated with obtaining sufficient amounts of water
for human use. No longer was it encugh to merely locate additional sources.
Available supplies had to be maintained. What was clear even in the early part
of the century was that providing an adequate supply of clean water - to
.Delawareans involved protecting water from contamination.

' The state code of 1915 stlpulated that the board of health had the specific
power and duty to:

provide for the sanitary protection of all water supplies which are
furnished to and used by the public; and provide for the proper
selection, storage, and disposal of sewage, household wastes, and
garbage by public authorities amd individuals'."

The code went beyond merely recognizing that the handling of wastes was an issue
of public health and that the state should take an active role in the protection
of drinking water and the regulation of contaminants. The law specifically set
forth the protection of natural resocurces.

'No person shall, cast, put, place, dlscharge in, or permit or suffer
to be cast, put, placed discharged in, or to escape into any running
stream of water within the limits of the State, from which stream the
inhabitants of any borough, town, or city within this state are
supplied wholly or in part with water for and as drink or beverage,
any dyestuffs, drugs, chemicals or other substances or matter of any
kind whatscever, whereby, and by means whereof, the water so supplied
as and for a drink or beverage as made and becomes noxious to the
health or disagreeable to the senses of smell or taste!.

Within the same code additional statutes empowered the game and fish
camission to protect against contamination and pollution of state waters.
Provisions of the code expanded list of prohibited substances to include "coal
or gas tar, sawdust, tan bark, berries, lime, refuse from gas houses, oil tanks
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or vessels, or any other deleteriocus, destructive or poisonocus substances...".
Although the code regulated the industrial wastes that emntered damestic sewers,
ﬂaemamxerofﬂueudlsposalmtostreanswasmtprscnbedexoeptforpwltry
andslaw;hterhmsewastes ‘

In the years following the enactment of these early envirormental laws the
'dilution is the solution to pollution' approach more or less gave way to the
'anamceofpmvmt1m15mrﬂ1apomﬂofmre' concept.

. Between 1939 and 1945 the "Interstate Comuission on the Delaware River
Basin" established reciprocal agreements between New York, New Jersey,

Pemnsylvania and Delaware "to conserve and safequard water resources in the
River Basin".

Problems with miltiple discharges and non-point sources camplicated the
administration of existing statutes, lead.mg to additional legislation in 1949
to deal with udustr:.al wastes.

By the end of the fifties, the extent of the relationships between the
various aspects of envirommental management was increasingly recognized. The
Intrastate Water Resources Survey of 1959 reflecting this awareness clearly
stated that the problem of a sufficient water supply could not be solved without
similtanecusly dealing with industrial wastes disposal, land use control, etc.

over time, the cumilative effects of human activities adversely effected
more and more of the state's enviroment. 7The realities of these consequences
led to a broader urderstamding that the general well-being of the public is
closely tied to the quality of the enviromment. Consequently, Delaware has
increased its efforts to provide for an effective legal basis for action.
Especially in the past two decades, a variety of important envirormental
legislation has been passed. During this period the Delaware Envirormental
Protection Act, which underpin's ocur air, water and waste regulatory programs
was passed. Before most states and the federal government began to worry about
coastal zone management, Delaware enacted its coastal zone act, a statute that
has recently received national attention and one that most Delawareans look at
with near reverence. Wetlands and underwater lards acts soon followed. Also
during this period the Delaware Solid Waste Authority was formed and developed
the Delaware Reclamation Project amd state-of-the-art landfills in each county.
For over 35 years, the Delaware Geologic Survey, largely through a series of
almost 200 publications has defined the natural framework relevant to many

envirormental concerns and has anticipated many of our presently recognized
problem areas.

Delaware has worked mpartnershlpwlththefederal goverrment in a mmber
of key envirommental areas where it has shown to be a leader among states. For
example, Delaware's Coastal Management Program was among the first approved by
the federal goverrment. Delaware was among the first states in the nation and
the first in the mid-Atlantic region to receive harnds-on responsibility from the
- EPA to regulate industrial and mmicipal wastewater discharges. Delaware was
also the first state in the mid-Atlantic region to receive authority from the
EPAtoad:msterconstxuctmnfmﬁstolocalgwemxentsforwastewater
facilities. Delaware was the first state in the entire nation to be emtrusted
by EPA to carry out the regulation of hazardous wastes. In 1985, Delaware
enacted a law to help prevent and control leakmgmﬂergmﬂtanksmchwas
selected among 18 other state laws by the National Conference of State
Iegislatures to serve as a model underground tank law.
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Numercus cther envirormental laws have been enacted in the past few years
and a mmber of important envirormental management initiatives taken in a
seeningly never ending effort to keep up with emerging envirommental issues.

THE ECONOMY AND THE ENVIRONMENT

Contrary to popular belief a healthy econamy and a healthy envirorment are
not only ccmpatn.ble kit are interdependent. For example, tourism, Delaware's
third most important industry is vital to the overall econamy of the state. If
ﬂuewatezsoftheoceanardbaysbecmepollutedtothepomtvmereflshmg
' aniotherwatersportswmldbeseverelyaxrtalled the economic loss
to the state would be severe. Moreover, the econamic impact fram ecologic
- damages would significantly add to that loss.

: Economic growth means the capabillty to develop energy efficient housing,
industrial pollution control equipment, the ability to acguire and preserve open
space including the preservation of agricultural lands and the wherewithal to do

- other things to assure stewardship of the envirorment. Thus, envirommental

values are also econamic values and it makes sense from an econcomic standpoint
to protect and conserve our erwirommental resources.

However, many camponents of Delaware's economy, the chemical, petro-
chemical, and cther industries, power utilities, food processing plants, agri-
culture, tourism and resort development, although helping to provide that needed
economic base have nevertheless impacted or at least have the potential to
impact the state's ernvirormental resources. '

B.lrgeonmg coastal area development and its impact on a finite resource is
~of significant concern, particularly since this type of development (which is
driven by the quality of the enviromment and the qual:.ty of its recreational
resources) has thrived despite a national building recession.

large uses of water forb industrial cooling and processing and the discharge

of contaminants into the atmosphere can have serious consequences if not treated
and controlled properly.

Agricultural practices also have the potential to pollute surface and
groundwaters if proper pesticide and fertilizer application, manure storage and
other envirormentally safe practices are not followed. Overland flow from
irrigation and rainfall can wash chemicals and nutrients into surface and
gmurdwatersa:ﬁmsmreareasofmestatecausesolltoerode

While, overall, the state has been able to maintain the quality of its
envirormental ‘resources, that quality continues to be sensitive to changes in
the econamy. As more industry comes into the state, the potential for
additional pollution increases, depending on the nature of the industry. Wwhile
some firms create little or no direct envirormental problems, a new smoke stack
industry (or expansion of an existing one) can add to the amount of air pollu-
-tion and, in the case of same pollutants such as ozone, potentially effect the
ability of industry to expand or locate here.

With expectations of an increased population growth of over ten percent by
the year 2000 and the econamic growth that will accompany it, the stresses on
Delaware's envirormental resources will increase. consequently, it will be
vital that economic development and ernvirormental resources management become
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better coordinated. The next section of the report considers a mmber of
‘factors that are expected to produce continuing stresses on the state's
enviromment. "

EXPECTED STRESSES ON DELAWARE'S ENVIRONMENT

Gradually, but very persistently, Delaware has experienced steady growth in
population and economy. Improved access to many of the state's natural
resources such as the Delaware Bay and shore areas have accampanied that growth,
bringing thousards of visitors and summer residents to the state. Cther
activities including farming, building construction and general patterns of land
use have also changed and expanded. While these factors by themselves may be
socially beneficial, together they place ever increasing burdens on the capacity
of Delaware's natural enviromment to absorb, dilute, disperse or cbscure the
residues of human activity. If carrving capacities are contimually exceeded,
the quality of the state's natural rescurces and the enjoyment derived from them

can significantly decline.

A number of factors such as trends in population growth, economic
activities, and travel and tourism are useful in gauging the stresses likely to
impact Delaware's natural resources as the state continues to grow. Many of
these indicators demonstrate that in recent years pressure on Delaware's natural
resources has increased and can be expected to be even greater in the future.

Population

Probably the most significant and direct indicator of future strain on
- Delaware's environmental resources is the expected growth in population.
Between 1970 and 1986 Delaware's resident population has grown at a steady rate
of one and one-half to two percent annually, axd is currently above 630,000.
Delaware's resident population is expected to increase at a rate of just under
one percent annually with an anticipated increase of 13% between 1990 and 2010.
Figure 2 shows projected population growth for each of Delaware's three
counties. Another perspective from which to assess the magnitude of population
changes occurring is to follow the upward trends in population density as
illustrated in Figures 3, 4 and 5.

The projected steady rate of population growth and increased density
- suggest that pressures on the state's natural resources will increase and will
inevitably impact all aspects of the enviromment. A growing population will
need more space for recreation and better access to the state's waters. A
burgecning population will require more housing services and infrastructure,
such as sewers, roads, and energy; will require more potable water; consume more
land for residential and commercial purposes and will generate wastes in greater
- guantities. Growth will put pegple and buildings closer to sensitive natural
areas increasing the potential for their degradation. While it is unlikely that
these envirommental tensions can be campletely avoided, the negative impacts of
growth can be minimized through improved coordination, cooperation and careful
management.

Economy

A number of economic development factors are likely to impact the
enviromment. The types of businesses and industries recruited, where they
choose to locate, their infrastructure and labor requirements and the land scape
dd1anges which result will impact Delaware's natural envirorment to varying

14



Figure 2

POPULATION PROJECTIONS BY COUNTY

1970-2010 (FIGURES ROUNDED)
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Figure 3
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Figure 4

POPULATION DENSITY 1950
STATES RANKED BY DENSITY
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Figure 5

POPULATION DENSITY 1980
STATES RANKED BY DENSITY
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One econamic activity which is particularly significant is the travel and
tourism industry. Tourism, the third largest industry in Delaware, is likely to
create additional stresses on the envirorment because it largely promotes the
state's coastal areas, the location of our most critical ecological and
recreational natural resources. As Figure 6 indicates, travel experditures have
more than doubled since 1977, with spending increasing from $318 million in 1977
to more than $650 million in 1985. This trend is expected to contimue.

: Other economic development factors may contribute to future strain on
Delaware's enviromment. Whether, for example, the state seeks to promcte and
attract heavy manufacturing and industrial operations or financial and service
oriented industries will. 1a.rge1y determine the degree to which the erxviroment
will be mpacted -

In the last few decades, Delaware has been fairly effective at sustaining a
mix of large chemical and manufacturing industries and service businesses
without significant impacting the state's enviromment. Recent treris in
employment (non-agricultural) demonstrate that Delaware has gradually shifted
from a heavy reliance on marufacturing to a balance of manufacturing with retail
trade and service oriented businesses (see Figures 7 through 10). Despite this
apparent shift, economic development and ernvirormental policy mekers will have
tobesensnlvetomempactsofeconmucgmthontheenvmrment

Transportatlon and Housing

Two factors related to population growth and its effect on the envirorment
are transportation —- how Delaware's population moves about in the enviromment -
- and housing =~- how and where that population chooses to locate.
Transportation and housmg have the potentlal to place a significant strain on
Delaware's ervironment since they greatly influence land use patterns throughout
the state.

Transportation decisions can place substantial stress on the enviromment
because the most widely used means of transportation, the automoblle, requires a
land intensive infrastructure -- roads and highways. Trends in motor vehicle
registrations suggest that automobile use in Delaware is increasing. As Figure
11 indicates, the mumber of licensed drivers and registered vehicles have
steadily increased over time. This increase, however, does not take into
account the steady stream of out-of-state vehicles which pass over Delaware
highways, principally in the summer months. These trends suggest that motor
vehicle use in Delaware will continmue to increase, presenting an even greater
strain on the enviromment, particularly in terms of the need to bulldoze more
and larger roads out of the landscape to carry more motor velucles which in turn
will add more pollutants to Delaware' -3 airshed. -

- The amount of land we consume for housing, and the proximity and density of
that housing to sensitive envirormental resources can directly impact the
‘quality of those resources. Since 1970, the volume of housing production has
largely fluctuated with trends in the national and local economies. Production
of housing units dropped off significantly in 1974 and again in 1981 in a
depressed econamy. Figure 12 indicates the volume of housing production,
particularly single family units (which typically require more land than multi-
family structures), has steadily increased from 2,989 units in 1980 to 7,726
units in 1986, with much of this growth concentrated in Kent and New Castle
Counties. As Delaware's econamy continues to grow, the volume of housing
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Figure 7

NON-AGRICULTURAL EMPLOYMENT
BY COUNTY
DELAWARE
1979 — 1986
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Figure 8
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Figure $
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V Figure 10
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Figure 11

A3yajeg orqnd Jo juawjaedsa sIeme[ag :3Dd4nog
4v3iA
L4961 9864 $861 g6t £861 861 18961 0864
[ 1 1 i 1 i i }essotr
i
aadllld
Fosaorr
Feseetr
dddild
o
o
a
hdddlld “
-
o
<
Lersanr T
:

./ S310IN3A (343iSD38 30 HIWNON OO

\ SH3IAINA GISNIDN JO WIGRNN =

/ puaban

/(861—086l
JHVMVI3d
STTOIHIA dIHILSIOTY ANV
SH3AIMA d3SN3DIN 40 SHIFGANN

[esecer
oy
Looooss

Fesocis

~900068

25



Figure 12

juswdoTaasaq >uﬂ::EEOU pue DBUTSNOY JO UOTISTAT(
‘sate3Fy AITunwuwo) 3o.juswigedag siemefag :30IN0S

AdV3IA

9861 SB6I ¥B6L ¢8Ol 7861 1861 086l 6461 8L6l L6l 9.61 SL61
N _ [ i

4

™ NN N

AN
NERNN

B NN NN

.

AN

AN

NN

]

/4

hw

NN

[
‘

4

N

_—

\\T\

AN

J4vmvad
9861—-G/6l

A

RN

P

AN

uvis £2

ALNNOD JUSYD M3IN 22

ALNNOD X3ISSNS I8

AINNOD INIX (]
puaben

VIOL 3IVLS ANV ALNNOD A8

d3NSSI SHNY3d ONISNOH

[ oos
L 000t
- 00S)
000z
Loosz
000t
Fooss
Locar
Loosr
feeen

-00sS

SUINY3d ONISNOH

- 0009
roa.nu
ﬁceen
|-00SL )
- ooog
ﬁoemn
|- a008

-00S6




produced is expected to increase. ‘This 'happenstame,‘ however, will further
stress envirormental resources dque to increased infrastructure requirements,
consumption of more land, and the loss of open space and wildlife habitat.

Other Indicators of Environmental Stress

A mumber of other trends or indicators can be indicative of what pressures
may likely come to bear on Delaware's ernviromment in the future. Some are the
result of naturally occurring processes which camnot be changed by man such as
‘the natural movement of the shoreline and the gradual rise in sea level. Other
indicators may be man-induced, resulting from pollution or overtaxing of
resources, likethedeclinemanadmsfxshlandmgsinthebelawaremm '

One long-term phencmena which will contimue to have serious env:.rormental
implications is the migration of Delaware's shoreline. Sea level has not
remained constant through time but has risen and fallen relative to land
surface. Several thousand years ago, the Delaware shoreline was located
considerably east of where it is today. Several thousand years from now it will
lie considerably west of where it is now. Figure 13 shows this relationship.
For the past 2,000 years sea level has been rising at a rate of about one-half
foot per century. More recent evidence suggests, however, that the rate has
accelerated to one foot per century and will contimue to increase in the future.
This situation will have significant implications for Delaware's coastal regions
vhere by the year 2000 the shoreline can be expected to have moved 70-90 feet
landward from its present position. Such a condition will clearly threaten
existing beach front properties all along the coast. As the shoreline continues
to migrate landward, the state will be forced to make some critical decisions
regarding the construction of properties on the beachfront and general land use
patterns along the coastline. Impacts on wetlands, fin and shell fisheries ard
saltwater intrusion into aquifers will also become greater.

Another indicator which suggests continue strain on Delaware's
envirommental resources is related to the mmber of commercial and recreational
fish landings., Figure 14 illustrates that since the early 1900's anadromous
fish landings (which is a key indicator of the envirormental condition of fish
habitat) have dramatically declined from more than five million pounds to less
than 600,000 pounds in 1983. The reasons for this decline are many and include
pollution of the lower Delaware River, (which has been responsible for the
elimination of important spawning areas in the Philadelphia to Wilmington part
of the river) and overfishing of declining stocks. Although recent improvements
. in Delaware River water quality and a reduction in habitat loss has helped
stabilize fish populations in the estuary, the low dissolved oxygen conditions
are still severe enouch to represent a continuing stress, particularly in llght
of future pollution induced by a growing population. Compounding the issue is
the need for an interstate solution.

Delaware's shellfish populations have experienced declines similar to those
cbserved with fin fish populations. Particularly hard hit have been the oyster
and hard clams. In 1947 over four million pounds of edible oyster meat was
harvested. By 1984 that figure decreased to less than 200,000 pounds. The hard
. clam landings also dramatically declined from 10.2 million clams in 1965 to
616,000 clams in 1985. Shellfish declines can be attributed to pollution,
werfishing and the introduction of diseases such as MsX. :
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Other factors which may continue to place a stress on Delaware's
envirommental resources include the loss of freshwater wetlands and the variety
of open space needed to support wildlife habitat. It is estimated that since
colonial days as much as one-half of the state's original freshwater wetlands
have been lost. Between 1955 and 1980, about 20% of remaining freshwater
wetlands were lost (as much as 1,500 acres per year) due primarily to drainage
and development. Contimued loss of freshwater wetlands over time will seriocusly
affect the ecological processes that these wetlands provide.

Delaware has experienced similar trends in the loss of open space including
forest and agricultural lards which provide habitat for a diversity of plant and
animal life. From 1974 to 1984 nearly 26,000 acres of farmland were lost to
more intensive land uses and urbanization. With Delaware's growing populatlon

anitheirm:easmgdemardformore intensive land uses, these resources remain
vulnerable.

Summary

The trends described above suggest that Delaware's enviromment is likely to
undergo contimiing and intensified pressures induced by population and economic
growth, and the need for increases in transportation infrastructure and housing.
Historic trends in the loss of important estuarine resources will be difficult
to reverse and same factors such as sea level rise will be impossible to really
effectively deal with. Subsequent pages of this report address in detail a
muber of these concerns. , ‘
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PART Il
NEW IMPLICATIONS FOR
ENVIRONMENTAL MANAGEMENT

The envirommental quality that Delawareans enjoy today will be difficult to
sustain in the future. While significant achievements have been made over the
last twenty years, the camplexity, costs and scope of envirormental issues will
be much more difficult to solve. ‘

We could often taste, smell or see envirommental perils in the past. Our
rivers were dirty, the air was clouded with industrial smoke and same of our
wildlife was disappearing. But today, our emvirommental threats come from toxic
chemicals in the air, water and soils, stresses placed on the envirorment by our
growing econamy, and even glabal natural phencmena such as rising sea level.

INCREASED TECHNOLOGICAL COMPLEXITY

We know less about how ocur enviromment works and the threats posed to it
than what we know. While we may be able to measure ernvirormental conditions, we
find it difficult to determine the risks posed by these conditions on man or
nature. Our efforts to clean-up hazardous waste sites are a good example of
this. Costly investigations are undertaken to determine the condition of dump
sites before clean-up may begin. Yet, the value of such extensive studies is
undermined by our limited understanding of what these conditions might
ultimately pose to public health and the envirorment. Mearwhile, the public
rightfully demands prampt action to "do samething."

Risk is a fact of life that we live with. We will have to face the issue
of deciding how much risk is acceptable more often when addressing future
environmental issues. We can strengthen our ability to cope with the
uncertainties of risk through greater and more informed public debate of the
associated trade-offs. However, to get to the heart of these largely new and
unknown risks requires extensive sampling, monitoring, epidemeological and other
studies all of which take a great deal of time and money. Consequently, it will
be wvitally important for envircrmental managers to have the technological
capability to deal with risk and the other, ever more complex issues that are
continually emerging. It will be that mich more important in the future when
the costs of envirormental management will be :i.rx:reasirgly higher.

GREATER COSTS FOR ENVIRONMENTAL IMPROVEMENTS

Mulewespendmmmmeytnpmtectardmmgealrmmralmtoday
than at any time in the past, managing our enviromment in the future will cost
even more.

For example, while the costs of ranov:.rg initial pollutant risks are
modest, they increase disproportionately as contimued improvements are sought.
When 30 percent of oxygen demanding pollutants (BOD) have been removed from a
plant's waste discharge, the cost of removing an additional pound of pollutant
is only about a dime. But once 90 percent of the BOD is removed, each
additional pound costs about 75 cents to remove. When 95 percent of the BOD has -
been controlled, the cost per additional pound reaches nearly one dollar.



The principal source of these costs will be reflected in higher taxes -and
higher product prices that all citizens will pay. Consequently, we cannot
determine how clean we want our enviromment without also confronting decisions
concerning cur economic quality of life. Figure 15 illustrates how the
marginal costs of keeping the economy and enviromment in equilibrium will be

THE NEED FOR IMPROVED COORDINATION

Tomorrow's ernvirormental challenges camnot be met by one state, group or
individual acting alone. It will take the coordinated efforts of many people
and orgamzat:.ons to solve our most critical environmental problems.
Envirormental issues can no longer be neatly categorized. For example, ozone or
ac:Ldra:anannotbeaddmsedmavao.nmbyDelaware if upwind states are not
inmvolved, nor can, one person's indiscriminate disposal of hazardous wastes be
~ treated as a singular act without cumulative effects.

Coordination is needed at a.ll levels to meet tomorrow's env:.mrmental
challe.nges We must: -

. Establish regional relationships with our neighbor states to
.solve mutual problems;

. Encourage partnerships between the public and private sectors;

.- -Improve working relationships between state and local
govermments, especially on land use planning matters; and

. Achieve a meaningful dialogue between envirommental managers and

the public to identify and propose effective and safe solutions
to problems,

THE ROLE OF THE INDIVIDUAL

Perhaps the single most important implication for envirormental management
in the future is recognizing the important role each individual will have to
play.

Each individual helps shape envirormental issues by deciding where they
build their hame, how they dispose of their wastes, what goods and services they
purchase and how they commnicate their concerns for the enviromment. How we
live determines the quality of our envirorment.

Becaming aware of how our actions affect nature is not a replacement for
govermment action. But when individuals take stewardship for the envirorment,
the private sector, goverrment and civic organizations are more likely to also
respond. Throughout this report there are mmercus examples of the increasing
importance of the individual in taking care of ocur envirorment.
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Figure 15
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INTRODUCTION

Tomorrows envirormmental challenges will be difficult to meet. As shown
earlier, the nature of ernvirommental management will be different fram that of
the past principally because of increasing technological complexity, rising
marginal costs, the need to more closely coordinate and integrate actions and
the role that all citizens will have to play. :

Many of tamorrow's environmental Challenges will be a continuation of the
same challenges facing us now. Cleaning up our envirorment is not samething
accamplished in a short time. It takes years and in some cases (such as
building up the systems to adequately treat and dispose of our sewerage) it
takes Gecades. This part of the report considers the most pressing problems
that are with us now and will stay with us for same indeterminable time in the
future.

In some situations such as solid waste management, we can safely predict
future needs for reclamation and disposal facilities and have made
recamendations in those areas. The future of course will present problems
unknown at this time. We can, however, mpmvethem_ ofmanagmgour
enviroment and in that way be in a better position to be responsive to future
enviromental issues as they occur.

Part IITI includes a description of issues that challenge us now and will
continue to challenge us in the future. Recamendations are made under the
following subject areas.

1. Sustaining Delaware's Air Quality

2. Protecting Our Water Resources

3. Managing Delaware's Wastes

4. Protecting our Fragile Ecosystems

5. Protecting our Shoreline

6. Agricultural Lands and the Envirorment

7. Protecting our Historic and Archaeological Resources
8. Open Space and Recreation

There is no implied priority in the sequence that these subjects are
presented as the importance of issues varies from subject area to subject area.
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SUSTAINING DELAWARE'S AIR QUALITY

INTRODUCTION

Many Americans can remember a time when urban areas were perpetually
enveloped in smoky haze as industries discharged pollutants into the air with
few or no controls. In same parts of the country pecple were occasionally
hospitalized and same died. Although things have vastly inprcvedovertheyears
particularly s:.methepassageoftheCleanAJ.rActmlsm,ammberof serious
problems remain.

Since Delaware first established air pollution control regulations in 1968,
considerable efforts to improve the state's air quality have been made. Strong
enforcement during the 1970's resulted in substantial emission reductions from
heavy industries and utilities. Major pollutants, including sulfur dioxide and
suspended particulates have been significantly reduced and are controlled at
levels that more than meet national public health and envirormmental standards.
Figure 16 graphically illustrates this progress.

Although considerable progress has been made in controlling the traditional
air pollutants and increased attention given to toxics, ozone, indoor air pollu-
tion, acid rain, noise and odors, a returm to pristine air quality is highly
unlikely. If the overall level of air quality we enjoy today can be sustained

as the state's population and eco:mty grow, we will have made a significant
achievement. v

THE KEY AIR QUALITY ISSUES

of all the air quality concerns which demand atterrtlon in the coming years,
four priority issues stand out: (1) lower atmospheric ozone, (2) toxic air
contaminants, (3) indoor air pollution, and (4) acid rain. These four issues

. are particularly complex and have a mumber of cammon characteristics. To deal

with them will reguire a strategy that goes beyord the regulatory process, a
camitment of considerable resources and very likely same changes that will
affect all Delawareans. Such changes may include limitations on motor vehicle
use, the introduction of alternative transportation modes, restrictions on
certain building materials, prchibition on amoking in public buildings, and the
installation of pollutlon controls en wood stoves, fireplaces and cother heatmg
devices. Clearly, an informed public will be a necessary and mportant partici-
pant in affecting any changes that become necessary.

Most of these key issues call for a regional rather than a single state
approach to air quality management, challenging neighbor states as well as
Delaware to cooperatively work towards solutions.

. The Control of Lower Atmospheric Ozone

Ozone, the major camponent of smog, is produced when sunllght triggers a
chemical reaction imvolving nitrogen oxides and wvolatile organic campourds
(VoC's).. Those compounds (ozone precursor pollutants) are produced by a number
of sources including chemical plants, refineries, dry cleaners, and gas
stations. The greatest man induced contributor to ozone, however, is
automobile emissions. High levels of ozone can impair breathing, irritate the
eyes, nose and throat, reduce visibility and damage crops, other vegetation and
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Figure 16

[043U0D TBIUBWULORTAUY PUE $3DIN08VY [BINIEN 'JO Juswilieda( i@d1ancg

1868 HOd VIVO ON

NOIDAS ANY LV UVEA Mild $1BABT HNNIXYN

AUW JO OV YIVNT L06i ¢

Silie GaligaVI0 IV bYIA H3d §13AR7T XVYN

AL 4O BY VIVO I0BL B (i i@ 4 ZON QUVONVIS —~  'Itivd QFONIISNE ~—
, HV3A HV3A
4006} aool oost rg01 . ceot p4: 11 [1-1.1 Qo 10 08 99 9 €O T8 (8 S oL O¢ &1 0L B vl Ot U
T T e T T -y ™ N—— ° v L T RJ L] L T LA B | v ¥ v v °
0z 0z
o ~—{or
|\ / " or
i e ]}]
\./\) i)
o8 < ('/\l/
+ + [+ e
oz oo
(Mdd) NOILYHLNIONCO (EW/6N) NOIVHLNIONOO

NYIW OILIWHLINY TYNANNV
3dIXOId NIOOHLIN

NVIW DI 1LINO0ID TVANNY

31VINOILHVYd A3ANIdSNS TVIOL

o)
o
<s00d sod welyr1s S0 BNAPI YD WD SA0) (¢
Plvpuss Sy) GIADIGY PRIP(S1A WU ARG PIPEXED SIW PIUPENIE ) FENI POV TN S04
AP 40 SV VIVA 1884 noime ANY I WVEA Wid 81BAR Y NAIXYN

AT 4O 8V vivg Leet NOILYVIS ANY Iv MYZA Y34 13A3T NOMIXYH

QUVONYLS —p~ 08 e

GUVONVIE =4~ QO ——

UvaA - HvY3A
{6 08 99 v8 €O T8 O 08 OL OL 44 O 92 v CL U ) ¢00i  ©a0t  gaot ¥801 €8OV z8O» B OBOV o0
Y v J T v T T L1 ™7 L S | ¥ — 000 - T T ¥ T T L \J o
T \/ --— 4100 Zz

g0 ¢

-1$#00 s L

Je00 401

Wad] NOLIVELNIONGO (Nad] NOLVEINIONOO -

NVIW OILINHLIYY TYANNY
3aIX0ld "N4INS

ADVHIAY HNOH 1LHODI3
JAIXONOW NOSHYO



wildlife. Although considerable nata.onal enphasis has been placed on reducing
ozone levels, controlling the major precursor pollutants is dlfflcult because
thelrsmrcesarevanedarx:lm.delydispersed.

Ozone is one of six pollutants for which the EPA has set national air
quality standards. The Clean Air Act requires states to achieve the national
standard (0.12 parts per million) by December 31, 1987. Compliance with the
standard is measured over three-year periods in which localities are allowed
three days of readings above the standard before a violation is registered. It
is clear, however, that despite very concentrated control measures, Delaware
and many other states are not likely to achieve the standard by that deadline.
The concentrations of ozone in New Castle County, where the standard has not
been met, have been contimuously monitored at Claymont and Lindamere since 1979
ard at Iim's Pord since 1981. For each of the three years 1984, 1985, 1986, the
maximm hourly ozone concentrations have surpassed the standard on five, eight
ard six days respectively, exceeding the criteria (See Figure 17). In Kent and
Sussex Counties ozone remains only marginally within limits,

EPA's strategy for reducing ozone levels in the lower atmosphere has
focused on the reduction of VOC's. Although VWOC emission reductions have been
sufficient to allow a limited amount of new source emissions, this "growth"
allowance™ is nearly depleted and Delaware may soon have to restrict further
industrial VOC sources. Despite a motor vehicle emission control inspection
program in New Castle Oounty and controls on major industrial hydrocarben
emission sources, northern Delaware remains out of campliance with the national

The EPA, with the assistance of the State, is developing a strategy for
areas unlikely to meet the national standard by the December 31, 1987 deadline.
For example, EPA is conducting a modeling program to predict ozone reductions
that can be campared to measured ozone concentrations. It is likely that this
strategy will require more restrictions on existing sources, the possible con-
trol of small stationary sources (which are currently uncontrolled for VOC
emissions), and more stringent restrictions on motor vehicle emissions.

The ozone issue in Delaware is campounded by the likelihood that some of
the state's ozone problem is caused by upwind, out of state sources. This
factor may significantly affect the state's ability to achieve and maintain the

naticnal standard. Delaware, in turn, potentially affects ozone pollution in
dowrwind states.

Although the State lacks the capab:.l:.ty to judge its toxicological basis,
the suitability of the standard is, nevertheless, highly questioned. In effect
the standard says that ozone presents a s:Lgm.f:Lcant threat to public health and
the erviromment for as 1little as one hour in an entire year. There is
considerable debate regarding the appropriate "safe" dosage of ozone, and it

would seem that a more realistic standard should be based on less conservative
cnterla

lowrrently 354 tons of VOC emissions for New Castle County - a dry cleaning
plant emits, for example, about 4 tons per year while the General Motors plant
enits about 2500 tons per year with industries such as Standard Chlorine and
Georgia Gulf emitting arcund 60 and 95 tons per year respectively.
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Figure 17
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- RECOMMENDATIONS
RECCMMENDATION 1.

RECOMMENDATION 2.

RECOMMENDATION 3.

THE PUBLIC MUST BE INFORMED OF THE SIGNIFICANCE OF MEETING
THE OZONE STANDARD. Since it is unlikely that Delaware will
achieve the national ozone standard by the December 31, 1987
deadline, additional state and national actions to further
control VOC emissions and meet the standard may be required.
Such actions could include additional autamobile “onboard"
cantrols, refueling pump devices to prevent vapors from
escaping into the atmosphere, gasoline vapor pressure limi-
tations, traffic restrictions, altermative transportation
modes, restrictions on water and wastewater treatment and
disposal facilities and restricted use of certain paints,
adhesives and solvents. In addition, the siting or expan-
sion of industries that emit ozone precursor pollutants in
New Castle County may have to be constrained.

Clearly, a well organized public education process is
needed to help make citizens and decision-makers aware of
the impacts and tradeoffs that would accampany adoption of
additional control measures needed to meet the national
standard. :

DETAWARE SHOUID AGGRESSIVELY PUSH FOR THE U.S. OONGRESS TO
TAKE ACTION TO PRMOTE REGIONAL CCOMPACTS FOR SOLVING THE
OZONE PROBLEM. Northern Delaware air  quality and
meteorology have traditionally been associated with the
Philadelphia/New Jersey metropolitan area. However,
Delaware's location and size, prevailing winds (see Figure
1) and the time-delayed photochemistry of ozone call for a
different approach to air quality management. Although the
precise amount of ozone coming into Delaware from upwind
states is ‘unknown, the probable influence of the
Baltimore/Washington metropolitan area on
Delaware's air quality argues for a regional solution to the
problem. Delaware will also have to consider any
contribution it makes to ozone levels in New Jersey and,
perhaps, other dowrwind states.

In addition, Delaware should urge Congress to take the
necessary actions to ensure regicnal solutions to the ozone
problem are carried ocut.

SUFFICIENT AIR MONITORING CAPABILITY MUST BE ACHIEVED.
Because the nature of ozone generation and transport
oversteps a single state's boundaries, Delaware must be
able to determine the extent of ozone transported into the
state from uwind sources. Consequently, the state must
expand its air monitoring capabilities, particularly in Kent
and Sussex Counties where the existing capability is meager.
Once this has been achieved, several years of data will be
needed to accurately determine the effects of interstate
ozone transport on Delaware's air quality.
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Toxic Air Pollutants |

One of the most difficult envirommental problems confronting Delaware is
controlling air toxics. Onlyinmepastfewyearshavewbecateawamofthe
plethozaofpotentlaltmncsubstampmentinﬂmealr Unlike the other air
pollutants, toxics include a great mmber of chemicals, health effects data is
limited and with many toxics few threshold or safe levels have been determined.

Toxic air pollutants are emitted from a variety of scurces including indus-
trial and mamufacturing processes, solvents, sewage treatment plants, hazardous
waste handling and fuel conbustion. While EPA has established some for
hazardous air pollutants, regulations for only six have been pramilgated“. Much
of the responsibility for achieving and enforcing standards has been shifted to
the states where little or no uniformity exists among state control programs.

The biggest dbstacle in controlling air toxics is the virtunal absence of
information concemmg the health and envirommental effects at the levels found
in the ambient air. Although it is believed that many pollutants have seriocus
effects on human health after long-term exposure, states have fournd it extremely
difficult to set meaningful health standards based on those (incomplete) evalua-

tions. Figure 18 shows sources of hazardous pollutants with establlshed
emission standards.

Delaware has begun to develop an air toxics control strategy, the first
part of which will consist of a toxic emissions inventory. The second camponent
of the strategy will require contimied monitoring and the development of control
standards.

As mcre data concerning the health risks of air toxics is made available,
it is likely that more restrictive control of toxic emissions will be necessary.
" Should even the best emissions control technology prove insufficient to reduce
toxic exposures, substantial restrictions on emission scurces may be necessary.
Restrictions may apply to such sources as coal, oil, or gas fired plants and
incinerators as well as smaller contributors like wood b.:mmg stoves and motor
vehicles. Restrictions on these sources may very well require changes in the
way Delaware citizens are accustamed to living.

RECOMMENDATION C!?MPLEI’EANDD&PLB&ENPASMETOXICSCDNI‘RQLSTRATEGY/GDN-
SISTING OF THE FOLLOWING OMPONENTS.

a. An_ inventory of toxic air pollutants emitted in
Delaware which will serve as a data base and determine
what additional research and monitoring should be con-
ducted. A review of existing air quality permits will
provide additional technical information on the type
and quantity of emissions currently allowed
throughout the state. Completion of the inventory will
be a necessary step before the control program can be
- effectively developed.

2Asbestos, mercury, beryllium, vinyl chlonde, benzene, radionuclides and
arsenic. :



FIGURE 18

SOURCES OF HAZARDOUS (TOXIC) POLLUTANTS WITH ESTABLISHED

EMISSIONS STANDARDS

Pollutant

Source

Beryllium

Mercury

Vinyl chloride

Asbestos mills, road surfacing with asbestos tailings,
manufacturers of asbestos-containing products
(fireproofing, etc.), demolition of old buildings,
spray insulation. '

Extraction plants, ceramic mamufacturers, foundries,
incinerators, rocket motor marmfacturing operations.

Ore processing, chlor-alkalai manufacturing, sludge
dryers and incinerators.

Ethylene dichloride manufacturers, vinyl chloride
manufacturers, polyvinyl chloride manufacturers.

' Source: Information provided by the U.S. Envirormental Protection Agency.
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c.

An effective state air toxics monitoring, research and -
data analysis program. Monitoring, research, data
analysis, and the sopha.stlcated equipment necessary for
testing, monitoring, and risk determination must be

caponents of this program.

Erhanced scientific/technological capability must be

developed to effectively address air toxic

issues. Medical, scientific, engineering,
toxicological, econamic, and educational expertise must
be available to envirormental managers to effectively
deal with this problem. To achieve that abjective it
is recamended in Part IV of this report that a
scientific/technological advisory body be created to
provide enhanced sc1ent:.flc/tec1mlog1cal capab:.llty to
envirommental managers and to assist in commnicating
camplex technological matters to the public.

Technical areas that initially need to be addressed
include: ‘

"1l. The process of adopting air quality standards for

several toxic air pollutants listed but not
pramulgated by EPA.

2. Re-evaluation of the 10 pound per day emission
permit exemption for known carcinogens.

3. Selection of best available technology to control
emissions for known carcinogens.

4. Selection' of emission standards for Kknown
carcinogens using conservative safety factors.

5. Establishment of requirements for leak detection
programs for industries which wuse toxic

6. Establishment of more stringent control methods
including incineration of toxic emissions.

7. 'The effect of toxic air emissions from wastewater
treatment facilities.

An inproved level of coordination with other states and
the FPA to foster more timely development of EPA's

prograrns for llst:.ng and regulating toxic air
pollutants and for air toxics research, paxt;cularly
research on toxicology. EPA has prov1ded little .
oversight or guidance regarding state air toxic control
programsarditspmcessforllstmgardregxnatmg
taxic air pollutants has been slow. Like many other
states, particularly small states with limited
capabilities, Delaware is not likely to be a leader in
temsofalrton&sresearchandstandardsettmg aAs a
result, the state should join with other states to urge
the EPA to expand and accelerate the national program
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for listing and requlating toxic air pollutants and
should work together to develop a more coordinated air
toxics control strategy. The state, however, should
marshal sufficient scientific/technological resources
to develop a limited research capability of its own.

Indoor Air Pollution

Air pollution is not exclusively an outdoor problem. Nitrogen oxide, carboen
monoxide, formaldehyde, raden gas, asbestos, tobacco smoke and other pollutants
can be found indoors in concentrations which are often far greater than those
found outdoors. Since most people spend about S0 percent of their lives indoors,
high concentrations of these pollutants may present serious health risks.

The extent of indoor air pollution is largely unknown but several factors
irﬂicatetheproblanhasmxsenedinrecentyeaxs. Energy conservation measures
(e.qg. sealing cracks, installing insulation) which are intended to reduce the
escape of air also trap air pollutants inside. The use of synthetic chemicals
such as formaldehyde amnd volatile organic resins in huilding matenals, furni-
ture, and household products have introduced more pollutants in the hame and
workplace. Moreover, the popularity of heating with kerosene and wood increases
' the potential for pollutant build up. Radon, although not a problem in Delaware
today, nevertheless, should continue to be monitored to ensure that it doesn't
“become a prablem.

Although no indoor air quality monitoring program exists in the country
camparable to those for cutdoor air, Delaware has established a limited effort,
coordinated among the Departments of Health and Social Services, Natural
Resources and Envirommental Control, Agriculture and Labor. Through this
arrangement Division of Public Health is given major responsibilities which
include the inspection, investigation and monitoring of indoor air quality upon
request. However, no single agency is assigned to manage a comprehensive state-
wide indoor air quality program in Delaware.

RECOMMENDATTON THE BUREAU OF ENVIRONMENTAL HEALTH IN THE DIVISION OF PUBLIC
HEAITH SHOUID BE GIVEN RESPFONSIBILITY TO ESTAELISH AND
COORDINATE A OOMPREHENSIVE STATEWIDE INDOCR AIR QUALITY
PROGRAM. Statutory authority and sufficient resources to
develop and implement a program should be provided. The
Program should focus on preventative efforts including:

a. Public awarmass

b. Greater uniformity in building codes to ensure adequate
ventllatlon and circulation.

c. I.egislatlon to address spec:.f:Lc indoor air quality
issues such as restricting particular building prac-
tices and materials typically associated with sericus
indoor air quality problems, requiring emission control
devices when using certain fuels in the home or
prohibiting emcking in public buildings. In additien,
the program should provide the capability to monitor
(upon request) private hames and public buildings for
indoor air quality problems and to assess the health -
risk of high concentrations of pollutants.
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Acid Rain

Although it has not shown itself to be a significant problem in Delaware
today, acid rain (or acid deposition as it is more formally called) is a threat
. that bears watchirng.

Acid rain results when oxide gases, releasedeoanbustion, cabine in the
atmosphere with water vapor and are hydrolyzed to became acids. The acidified
vapor is carried by the winds and may come to earth hundreds of miles fram the
source of the contamination.

In addition to reducing pH readings in water to levels that jeopa:dxze
aquatic life, toxic metals such as lead, mercury, cadmium, alumimm, zinc,
beryllium, and nickel can be released by acid rain from lake bottom sediments
and leached from suwrrounding soils. High concentrations of alumimm in lake
water can lead to fish mortality. FRurthermore, rain falling through polluted
air scavenges particles which may contain toxic substances, thereby further
degrading surface water quality.

Little is known about the effect of acid rain on trees, plants, and crop-
lands although studies are being conducted in all these areas. Although a
certain amount of acid in the soil is necessary for agriculture productivity,
too much can cause problems. Acid rain for example has been blamed for killing
trees in eastern Purope. Its threat to aquatic commmities, however, is well
understood. The pH levels Ofnnsthealthylakesareusuallyinthe rarge of 6
to 8. When these levels begin to drop because of acid rain, the effects may be
dramatic. Same specxes such as the striped bass are believed to be dlrectly
affected by acid rain in Delaware. .

In an ecosystem, damage to ane element signals trouble for the entire chain
of life. At pH 6.6, most freshwater snails do not survive and the eggs of
certain salamanders fail to hatch. Tadpoles and shrimp die in waters below pH -
6.0. Many species of microscopic zooplankton and phytoplankton, which form the
lmrestrungsofthefoodchaln, die out as the pH level continues to drop. When
pH slips below 5.5, northern pike, perch, and other fishes disappear. Species
die cut for two reasons: either adult fish die or eggs fail to hatch. When pH
levels reach 4.5 in lakes, most frogs and insects, and all fish are dead, and
acid-loving plants, take over.

DNREC has been measuringy a mmber of chemical parameters for rainfall
collected at sampling stations in Newark and Edgemoor. = Researchers at the
Unlversn:y of Delaware-College of Marine Studies also have analyzed the
chemistry of rainfall in the marine envirorment of lLewes., Although no studies
solely related to the effects of acid rain on Delaware surface and ground waters
have been carried cut, examination of chemical data collected from these waters
can point to potentially troublescme areas.

A camprehensive "Survey and Classification of Delaware's Public Lakes" was
campleted in 1981. Water quality data were collected for 30 impoundments and an
attempt made to rank the lakes as to their susceptibility to damage from acid

The acid rain problem is linked with ozone in that resolution of the issue

is beyond the control of Delaware. A national initiatives is necessary to
effectively deal with it.
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RECOMMENDATTONS

RECOMMENDATION 1. DEIAWARE SHOULD AGGRESSIVELY URGE THE U.S. CONGRESS TO
DEVELOP IBEGISIATION OR OTHER MEANS TO PROTECT THE STATE FRCOM

RECOMMENDATION 2. A LONG TERM PROGRAM SHOUID EE CARRIED OUT TO MONITOR THE
' : ACIDITY AND RESULTANT AFFECTS ON AQUATIC COMMUNITIES ON THE
STATES MOST SUSCEPTIBLE WATER BODIES.

OTHER RECOMMENDATIONS

RECOMMENDATION 1. APPROPRIATE LOCAL JURISDICTIONS WITH THE ASSISTANCE OF THE
STATE, SHOULD DEVELOP ALERT AND EVACUATION PLANS IN EVENT OF
THE RELEASE OF DANGEROUS EMISSIONS OF AIR TOXICS.

RECCMMENDATION 2. THESTATEMDTAKEACHONS'IDWLOFFENSM EMISSIONS
FROM DIESEL POWERED VEHICLES.
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PROTECTING OUR WATER RESOURCES

INTRODUCTION

Although three quarters of the earth's surface is covered with water, only
a small percentage is available for our use. Ninety seven percent of the
world's supply is salt water with the remaining three percent freshwater found
in polar ice, atmospheric and soil moisture, rivers and streams and the groud.

: Water follows a cycle (Figure 20). It to earth as precipitation
where it is then stored in occeans, lakes, rivers and streams and below the
earth's surface. There it is used for drinking, bathing, and recreation; to
turn turbines and convey wastes; and as a habitat for plants and animals. Same
water evaporates back to the atmosphere and in due time falls again to the
earth, contimuing the cycle. Ateadxstageofﬂxecyclewaterisvulnerableto

contamination. In addition, local interruptions in the cycle can result in
. a shortage of water.

Everything in Delaware is strongly influenced by water. About 500 miles of
rivers and streams, 1,500 acres of ponds, 165 square miles of marsh am
wetlands, and 380 mlles of coastline are contained in Delaware's 2,000 square
mile area. The Delaware Bay, which washes most of the state's easte.rn shore is
more than ane-third the size of Delaware in land area. While surface streams in
populous northern Delaware provide the main source of potable water, vast

supplies of groundwater provide billions of gallons each year for use ﬂ]mx;hmt
the state,

Assuring adequate supplies of safe, quality drinking water will be more
difficult to achieve in the future as declining open space, increased demand and
rising population strains the earth's natural capacity to generate fresh
supplies.

Water is such a pervasive component of our enviromment that it is
impossible to thonghly discuss it in any cne section of this report. For
 example, acid rain, an air quality matter, only becomes a problem when it

settles on ocur lakes and ponds; poorly managed waste disposal will pollute
grourxiwvater; industrial, commercial, agricultural, and residential land uses can
adversely affect the quantity and quality of water supplies, natural phenamena
such as sea level rise and drought also effect our water resources.
Consequently, a thorough appreciation of the state's key water related issues
canonlybehadbyemmningﬂusreport:initsmtirety

THE KEY WATER RESOURCES ISSUES
Aquifer Recharge and Protection

Unless rainfall is able to infiltrate the grood on a contimual basis,
groundwater aquifers (undergrournd repositories of water) will be depleted.
Aquifers also provide the conduit for water to reach freshwater lakes and
streams. In Delaware, groundwater recharge averages about 14 inches per year or
over a half million gallons per square mile per day. This amount varies fram
year to year with the amount, intensity and seasonal distribution of

precipitation and by locality as governed by the land slope, cover and nature of
the soils.
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.Figure 20
The Hydrologic Cycle
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Recharge is lost primarily through storm and sanitary sewers as
urbanization replaces open space. In urban areas artificial recharge (i.e.
retention basins) can be employed to maintain groundwater quantity; however they
- often serve merely to lessen surface runoff peaks and are generally not designed
to recharge groundwater. Artificial recharge has often been advocated,
especially for New Castle County, but few seriocus efforts have been made to
employ it. Preserving strategically located open lands from certain types of
development and controlling development in the vicinity of wells are two methods
toassureadequateaqu:.ferreduaxgeinﬂzemhme

Because of abundant supplies and few cases of public water supply
contammatlon, Delaware has made no attempt to protect aquifer recharge from
urbanization. However, New Castle County, working with the Delaware Geological
Survey and the INREC has developed measures to protect wellhead areas from
hazardous wastes, andapmgmforwellheadpmtectimwillsoonbedeveloped
by the state. Wellheadprotectlmrequlrementsw:l.ll be controversial and will
take time to implement. Wellhead protection involves only the protection of
existing wells. Establishing g_:.:ounggter preserves or employing land use
controls to assure aquifer recharge in protection areas, however, protects both
present and future water supplies. Water resource protection areas identify
locations of valuable and vulnerable agquifer systems so that development may be
restricted or adjusted for protection of the resource. Preserves are areas
(defined by productive aquifers containing high-quality water) set aside to
preserve the water rescurces for future use, especially in case of catastrophic
loss of existing sources. The difference is inherent in the concepts of
"protection" as opposed to “preservation."

~ The question of how much area should be protected to assure sufficient
recharge is a difficult one to answer. However, one could roughly determine the
overall area needed by making the following calculation.

Assume 1 billion gallons a day is the total amount of groundwater available

statewide and that daily withdrawals of up to 350 million gallons would be
replemshedbyrecharge Then, assuming 200 mgyd is the current use of
groundwater in Delaware, 200 square miles of recharge area, where recharge takes
glaceatamteoflggg;gs_au_agmle, would be needed to meet cuwrrent

demand. For a reserve contingency of 25%, 50 sguare miles (or 32,000 acres)
would provide a 50 mgd reserve.

RECOMMENDATION: SIGNIFICANT AQUIFER RECHARGE AREAS THROUGHOUT THE STAIE
' . SHOUILD BE DELINEATED AND PROTECTED FROM DEVEIOPMENT AND
OTHER ACTIVITIES THAT POSE SERICUS THREATS TO GROUNDWATER
QUALITY. IMPLEMENTATION OF THIS RECOMMENDATION MUST BE A

JOINT STATE/LOCAL, RESFONSIBILITY.

a. local goverrments within the framework of state adopted
standards should provide sufficient restrictions in
land use planning and development policies and
regulations including codes requiring maintenance of
recharge rates. :

b, The state through the Delaware Geologic survey and
DNREC should provide local govermments the information

needed to make those 1and use planning and development
decisions.
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c. The state should also designate state owned lands in
open space as ground water preserves and limit
development on those lands to that campatible with the
current use.

d. Legislation should be adopted outhnmg the
responsibilities of private landowners in pmtectmg
wellheads and aquifer rechaxge areas consistent with
land use controls.

e. A strategic plan should be developed to identify areas
which should be designated as aquifer recharge areas
and additional research to study the optimm location
and characteristics of other recharge sites which may
be needed in the future, should be conducted.

Water Supply and Demand Management

Although Delaware is relatively rich in water rescurces, those waters are
not uniformly distributed in space or time. It does not always rain when rain
is needed and development does not always take place where aquifers are present
to support water demand. Overall, the demand for water may be considered
proportional to population; the growth in population is easily measured and
clearly indicates pressure on water supplies. At the same time, development
reduces the available water supply by increasing runoff, preempting desirable
sites for water production, and introducing sources of contamination. Moreover,
the natural quality of water is not always exactly that desired for a specific

use. Accordingly, careful attention must be paid to supply and demand
management. - v

Supply Management

Regionalization and facility optimization are two concepts reflected in
state water supply management policy since it is usually in the public interest
to have regional water supply and distribution systems rather than allow the
proliferation of small, individual facilities. Advantages include:

a. Supplies can be shared (to overcame local system limitations) to
protect against water shortage:

b. Helps balance supply and demand;

¢, Encourages economy of scale, professional management and
efficient use of the resource; and : ’

d. Minimizes the costs to rate payers.

Regionalization and facility optimization of water supplies is important in
Newcastlecountynorthoftheauesapeakeandnelawarecznalwheremreﬂ'xanso
" percent of the potable water is provided by flve mmicipal or investor owned
water utilities. It is also very important in Coastal Delaware where the
potential for proliferation of small systems and franchise areas is great.

_ State and 1local water resource agencies have been encouraging
regionalization and supply optimization for some time. The Water Resources
Agency for New Castle County (in its Water 2000 program) demonstrated the
feasibility of optimizing existing water capacities through interconnection and
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‘transfer of water among utilities. The INREC recently (March 1987) adopted
water allocation regulations which, among other things, reiterated policy
adopted in the 1983 Comprehensive Water Resources Management Plan to pramote
reglonallzatlon INREC has also adopted requirements for the creation of water
service franchise areas which grant an exclusive right to provide public water
service within a given area. These new requirements strengthened the public
notification, bonding, and general application procedures  ard require the
development of water service plans. Problems remain in obtaining utility
-sewicefornewdevelcgrentsﬂmatamreqﬁredtopmvidecentralwaterarﬂare
not located within a franchise area and in certifying existing privately owned
‘public water systems. Many such systems exist, especially in trailer parks and
smaller commnities throughwt Delaware. Regulation of those systems is needed

as their ability to meet emergency needs and other regionalization goals is

RECOMMENDATION 1. mv:mmmassmmmmmm,mm
AND EXPANSION OF CENTRALIZED, FPUBLIC W&TER SYSTEMS 2ND
REQUIRE THEIR INTEROCONNECTION.

This will require the adoption of regulations and a
‘study to determine the extent of intercomnection which is
feasible. The state should closely supervise all water
utilities to make sure their supplies are at all times
sufficient.

. RECOMMENDATION 2. REGIONALIZATION OF WATER SUPPLY FACILITIES AND FACILITY
OPTIMIZATION SHOULD BE REQUIRED WHERE FEASIBIE AS A KEY
STRATEGY IN ASSURING THE FUTURE AVATIIARTIITY OF WATER.

A risk assessment and emergency plan should be
completed for New Castle County's public water supply
network to identify critical facilities and establish
operating plans/procedures to meet water needs under
emergency conditions.

This strategy will be particularly important in the
event of localized water shortages caused by contamination.

Demand Management

Water demand management, a term which means reducing the use of water, can
be separated into emergency or routine actions. The Department of Natwral
Resources and Envirommental Control ard the Delaware River Basin Cammission are
required by law to consider water conservation. Most demand management

practices in Delaware are based on umwritten pollc:L& established after the
basin-wide drought of 1980-81.

The Statemde Comprehensive Water m Management Plan addressed many
aspects of drought management including the development of a drought indew and
the dissemination of water conservation information. The drought conditions
experienced in Delaware in the last several years, however, have identified
dzu.\ghtnanagementareasthatmaymtbe adequately covered. Although the state
has not experienced a widespread, supply-threatening drought, the recurrence of
drought conditions throughout this decade, as well as the potential for water
contamination and system failures, suggests the need to consider additional
conservation and drought management strategies.
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Aside from dealing with water emergencies there is a need to find ways to
reduce per capita water demand. Probably the most effective way to reduce
demand is by the use of water-saving plumbing devices and through public
education. Changes in plumbing codes have been suggested, while water
conservation education has generally been visible only during drought
corditions.

RECCMMENDATTION WATER DEMAND MANAGEMENT SHOULD BE IMPROVED BY:

a. REQUIRING THE INSTALIATION OF WATER SAVING PIIUMBING
FIXTURES IN ALL NEW BUILDINGS AND THOSE BEING
REHABILITATED. '

b. DEVEIOPING MORE FLEXTEIE AND ENFORCEABIE WATER USE
MMWSNWMSPMICWOFWATER
SHORTAGE OR DROUGHT OONDITIONS.

The cbjective would be to have at hand such
measures as conservation plans, allocation priorities,
pricing modifications, and penalties appropriate to
anticipated emergencies. Allocation procedures should
consider conservation areas and other natural
resources. :

c. DEVELOPING A WATER CONSERVATION EDUCATION PROGRAM.

Financing Water Supply Infrastructure

Almost all of the state's municipalities have central water supply systems
and most of them are very old. Many were installed in the 1920's and 1930's and
" may be in need of extensive maintenance or replacement. In many Delaware
municipalities water systems supply only a few users and as a result water rates
do not reflect the cost of service. Moreover, due to the ready availability and

generally low cost of water, people tend to take liberal advantage of what is
available at the tap.

Little or no federal support for water supply systems' construction or
repair is available or anticipated. Because of the small rate base,
municipalities cannot easily afford construction and repair costs and,
traditicnally, the state has not been in the business of providing funds for
municipal water supply systems. However, no facility by facility needs study
exists to gauge the extent of rehabilitation or repair needed for municipal

New Castle County Systems

New Castle County's Water 2000 Plan made recammendations regarding the need
for financial assistance to develop major water facilities. In its report,
volume VII: Future Water Supply Projects for Northern New Castle County, June,
© 1984, the county recammends that the state (and/or New Castle County) enter into
negotiations with the landowners of the "Thampson Station Road site" to complete
the acquisition and reservation of lands at the site in the white Clay Valley
for a potential future reservoir. Additionally, the report recommends the
acquisition of lands at the "Churchman's Marsh site" and the completion of an
envirommental impact statement to determine the suitability of that site for a
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" future reservoir should that opticn became viable. The state would participate
along with other public and private entities in the funding of those activities.
The Water 2000 report urges quick action on those recammendations.

Lower Delaware Public Water Systems

-State officials know very little about the condition of mmicipally—owned
water systems in lower Delaware. This is because the state has no jurisdiction
- over these rescurces except to permit water wells and enforce certain health
regulations. Because state jurisdiction is very limited, officials know only
that the majority of Delaware's mumnicipally-owned water systems were built prior
to 1940 ard that few, if any, systems have a sinking fund or other means to pay
for new construction or rehabilitation.

Becauseofﬂmelackofkrmledgeconcexmrgﬂwsesystems meam.ngfulstate
financing pollcycannotbemade The condition of systems, cost of renovation,

the demand for expansion and informat:,on on current rate structures are
necessary. '

The supply of safe quality drmkmg water is critical to ensure public
health. Municipal water utilities have generally proven to be a safe means of
providing water supplies in urbanized areas. Further, the Safe Drinking Water
Act encourages the attaimment of water quality levels which may only be achieved
through municipal systems. It is this concern that supports the following
recommendations:

RECOMMENDATTONS

RECOMMENDATION 1. THE STATE SHOULD ADOPT A WATER SYSTEMS FINANCING PBOLICY
‘ BASED ON THE REQUIREMENT THAT ALL MUNICIPALITIES IMPLEMENT A
SINKING FUND. AND THAT STATE FINANCING BE BASED ON THE LOCAL

GOVERNMENTS' ABILITY TO PAY.

The sinking fund requirement would encourage 1local
goverrments to develop means of financing the rehabilitation
or rebuilding of their systems based on user revenue. State
financing should not occur unless the facility or its
expansion are consistent with local land use plans and state
standards. The state should provide staff assistance to
help municipalities create fee schedules that include
s::ﬂungfmdsarﬂtohelpinmemamtenance of these funds.

RECOMMENDATION 2. WATER SUPPLY AND DISTRIBUTION SYSTEMS SHOULD BE PERTODICALLY

EVAUJATEDTOENSUREADEQUATEQJANTITYANDGJAIHYOFWATER
IS DELIVERED.

This will require a study of the current water
distribution system to determine the extent of needed
, repairs or rebuilding.

Threats to Water Quality

Water quallty, can be adversely impacted by a number of activities
including on-site wastewater treatment and disposal, hazardous materials spills,
leaks and other releases, solid waste disposal, land application of wastes,

agricultural activities and salt water intrusion. A problem that will be
partlcularly hard to deal with is the control of tox:Lcs in cur water. The state
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must clarify policy in protecting water resources from these threats.
Protection of groundwater from contamination is particularly important since
such effects are essentially permanent. Unlike surface water or the air shed,
it takes a very long time for nmatural processes to flush, dilute or attemuate
contaminants sufficient to make groundwater useful to man.

Toxic Substances in Surface and Ground Waters

A substance is said to be toxic if it can cause b1010g1ca1 damage upon
contact with the surface or inside of a 1living organism Toxicity, or the
ability to injure, is generally categorized as either acute or chronic in
natwre. Acute effects occur in the short term, and include death as well as
abvious physiological changes. Chronic effects occur over the longer term, and
include the aforementioned consequences, plus other effects including
carcinogenicity (cancer-causing), teratogenicity (damage to fetuses) and
mrtagenicity (genetic damage). Many of these effects are not seen until years

after the initial exposure, and are thus difficult to correlate with the
orlgmal cause. '

Significant problems exist in handling the issue of toxics in surface and
grourd waters. Chemicals have toxic effects which vary from lifeform to
lifeform and even individual to individual. Variations are also found deperding
upcn the envirommental conditions under which the lifeform is exposed to the
toxic substance (time, concentration, other chemical and physical factors).
Fate and transport of the substance are often poorly understood, as
transformations can occur between the scurce and the receptor. In addition, the
sources of toxic substances may not be identifiable, making control efforts
impossible.

Sources

The numerous potential sources of toxic pollutants make regulation
difficult. Industrial discharges are generally thought of as the primary source
of toxic pollutants, but publicly owned wastewater treatment works (POIW's) have
also been demonstrated to be a significant socurce. Process wastewaters are
major contributors of toxic pollutants from industrial facilities; stormwater
contaminated on-site and cooling waters, treated with biocides to control
biofouling, may also cause problems. FPOIW's that have significant industrial
contributions should receive special attention as potential toxic sources,
however, camercial and residential users may also be substantial contributors
of toxic pollutants to POIW collection systems. Non-point sources of toxics
include urban and agricultural runoff. Stormwater from urban areas has been
faund to be a major concern because of metals which result from traffic, sewer
cross—connections, and poor practices with household chemicals by homecwners.

Fate, Transport and Exposure

Substances transported in water can be ingested in several ways. The most
cammon route of exposure may be the consumption of drinking water taken fram
"uncontrolled" sources (such as surface water supplies from free-flowing
streams). Supplies affected would be the City of Wilmington (Brandywine Creek)
and Wilmington Suburban (Red Clay and White Clay Creeks, Christina River). All
waters taken from these streams are treated prior to release as "finished
waters." Also at risk are large comnity supplies affected by landfill
leachate or leaking storage tanks.
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Substamescanalsobeimwtedﬂnux;hmemmptionofcontamnated
fish or shellfish. Fish tissue is collected and analyzed for metals,
pesticides, and volatile organic campounds on an anmual basis for a minimum of
five streams (Red Clay and Brandywine Creeks, Christina, Murderkill, and Indian
River). Fish fram other areas are collected on an as-needed basis. DNREC, in
conjunction with the Division of Public Health has posted advisories where
risks of fish consumption were thought to be excessive (Red Clay and Red Lion
Creeks) .

Substance transmission modes which are probably of lesser overall
importance are direct ingestion of surface water during recreational use, dermal
(through-the-skin) transfer of substances carried by surface waters, and
inhalation of aerosols.

Toxics Initiatives

INREC has in place a strategy designed to provide control of toxics in
surface waters. As part of this effort, several research projects are underway.
. The results, produced over two years, will be used to strengthen the strategy.

RECOMMENDATION STATE AGENCIES CHARGED WITH PUBLIC HEALTH PROTECTION SHOULD
DEVEIOP A COORDINATED FROGRAM TO MONITOR TOXICS IN THEIR
AREA OF RESPONSIBILITY, OBTAIN AND EVALUATE SCIENTIFIC
INFORMATION, PERFORM RISK ASSESSMENT, EVAIIATE REMEDIES AND
PROTECTIVE ACTIONS, AND DISSEMINATE FINDINGS AND
RECCMMENDATIONS TO OTHER AGENCIES AND THE PUBLIC.

On-Site Sewage Treatment and Disposal

On-site sewagesystemshavegenerallybeenusedinsummanarﬂmral areas
of Delaware where distance and low housing density make public sewer systems too
expensive to install. Systems installed in suburban areas, however, present
potentially greater groundwater pollutlon and health risks than those located in
rural areas because housing density is greater, reducing the capacity of the
soils to treat effluent. The result is more people are exposed to health
hazards and groundwater quality is deteriorated.

Beginning in 1980, the INREC conducted a series of rural wastewater
management and groundwater contamination studies which identified deficiencies
in the way septic systems were requlated. New on-site wastewater treatment and
disposal requlations were written and adopted in 1985. The new regulations
provide for improved design standards, alternative disposal systems,
professional site evaluation, subdivision review, hydrogeological studies,and
larger lot sizes. By implementing professional site evaluation and subdivision
review, the department has started to reduce some potential sources of

groundwater contamination, especially in soils having insufficient capacity to
treat effluent.

The important future issues the state may face in protecting groundwater
fran septic system contamination are system density in particular and rural
wastewater management policy in general. The land market in many areas of the
state is such that it would be uneconomical to develop land at very low
densities, nor would it be prudent land use and fiscal policy to encourage large

ans

scale, low density development. The questi which then need to be addressed
are:
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a. Should the state require all new or expanded subdivisions to have
central wastewater treatment facilities?

b. If so, how should they be managed and who should be responsible?

c. Should the state designate certain areas where development
pressure is significant and require the installation of public
wasbewatertreat:mrtsystmsasacarﬂltlmtoﬁmlredevelqment
approval?

A major source of controversy concerning limits on septic system density is
related to the distrimution of costs and benefits and how they are perceived by
those affected. The most cbvious cost will be the loss in a landowner's
Froperty value when the amount of developable land or the allowable density of
development on septic systems is reduced. On the other hand, the benefits of
fewer septic system will be in the form of better protection of groundwater
quality, increased open space, and reduced costs for providing growth related
services such as roads, utilities, schools amd other public facilities. Equally
important is the effect of minimizing the public costs of supplyingy problem
areas with sewers and water.

The state must identify the ciramstances under which septic systems
pollute groundwater to an unacceptable level. It must decide at what
development densities the envirommental effects of septic systems would be
tolerable, either on a permanent basis as in a rural area, or on a temporary
basis until sewer service can be provided.

wWhile septic systems for a suburban area might be less costly in the short
run, they will almost inevitably be more expensive in the long term because of
the high probability that public sewers or public water will eventually be
needed. Thus, capital costs for waste treatment systems may have to be paid
twice — once for the septic system and again for the public sewer.

RECOMMENDATTON A GUIDING PRINCIPLE WHICH SHOULD GOVERN THE MANAGEMENT OF
ON SITE SEWAGE TREATMENT AND DISPOSAL SHOULD BE THE
PROTECTION OF GROUNDWATER FOR DRINKING AS WELL AS PROTECTION
AGAINST SURFACE WATER POLLUTION FROM CONTAMINATED
GROUNDWATER DISCHARGE.

Actions that should be considered in furthering this
principle include the following.

a. Require that all new or expanded subdivisions, above a
certain mmber of lots, and of a certain density have
central wastewater treatment systems. studies should
be conducted under present zoning regulations to
determine the impact they have had on water conditions.

b. Develop policy and regulations that require
subdivisions recorded before April 1984, kut where no
substantial construction has yet occurred, to came

- under the auspices of the principles under (a) above.
It is estimated that as many as 15,000 lots in Coastal
Sussex County may be affected by this action.
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C. Require local goverrments to accept responsibility for
management of privately owned on site sewage treatment
facilities in the event that the private owners default
on meeting the terms of his cperating permit. Require
suit of the responsible owner in event of default.

d. Require the installation of public wastewater treatment
systems in critical growth areas such as the inland
bays as a condition to future development approval.

Hazardous Materials Releases

Hazardous materials are defined as finished products or wastes that are
ignitable, corrosive, reactive or toxic. These materials can be in the form of
valuable camodities such as gasoline and pesticides or as waste products like
dye, chemical containers, solvent wastes, oils, paint wastes and metal scraps.
They can be found in landfills, surface impoundments, land treatment areas and
storage tanks and may find their way into groundwater through accidents,
corrosion of containers, and improper use. They can pollute groundwater with
heavy metals, oils and volatile organic compouds. Among known or suspected
cases of groundwater contamination are Delaware's 18 hazardous waste sites now
being investigated under the national Superfund program. Most of these sites
are in northern New Castle County.

leaking underground storage tanks have recently been recognized as a
widespread source of groundwater contamination, perhaps even a greater threat
than the state's Superfund sites. Tanks for fuel storage buried in the 1940s or
1950s were generally made of steel ard subject to corrosion in most soils. Over
200 of these underground tank systems have been documented to have leaked or
spilled contaminating the groundwater with hydrocarbons and other toxic
substances throughout the state. A new state law was passed in 1985 and
regqulations were adopted in 1986 to help deal with this issue.

A major prablem in dealing with hazardauis materials' releases is the high
cost of cleamup. Although the General Assembly has appropriated a modest sum
for hazardous waste site and spill clearwp, the potential costs to the state far
exceed the money appropriated to date. In 1987 the General Assenbly enacted a
Leaking Underground Tank Trust Fund but no money has been authorized to deal
with this near epidemic envirormmental problem. Recommendations dealing with
this issue are contained in the Managing Delaware's Wastes section of this
report.

Solid Waste Disposal

The disposal of damestic garbage into landfille can pollute groundwater
through the leaching of decamposed wastes. None of Delaware's older landfills
were lined, therefore infiltration of leachate into groundwater has occurred at
all of them. Delaware Solid Waste Authority state-of-the-art landfills and the
closing of older landfills are key measures taken to mitigate the problem.
Recommendations regarding the protection of groundwater from solid waste
disposal can be found in the Managing Delaware's Wastes section of this report.
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Land Application of Wastewater and Wastewater Residuals

Iard application of wastewater and wastewater residuals include processes
such as spray irrigation, infiltration and percolation basins and sludge
application to land. Sources of these wastes include mumicipal wastewater
treatment plants, animal waste stockpiles, food processing operations and
textile dyeing operations. These activities, if not properly controlled, can
result in ground water becoming contaminated by nitrates, pathogens, toxics,
salt, metals, and organic campounds. Althoush a few instances of contamination
of damestic water wells from land application of wastes have been discovered in
Delaware, most land application occurs away from inhabited areas.
Recammendations related to this issue can be found in the Managing Delaware's
Wastes section of this report.

Agricultural Activities

Agricultural activities that lead to groundwater contamination include
fertilizer and pesticide applications, animal feedlots and mamure storage and
disposal. These practices can result in mutrient, bacteria and sometimes toxic
substance contamination in ground and surface waters. Best management practices
are being developed to reduce pollution from cammercial fertilizers and animal
wastes. These practices save money for the farmer by reducing chemical use,
thereby limiting pollutants. Additional discussion of these activities and
recammendations can be found in the Agricultural Iands and the Envirorment and
Managing Delaware's Wastes sections of this report.

Saltwater Intrusion

Saltwater intrusion has been and contimues to be a significant problem
along the Atlantic coast, Delaware Bay and estuary, and the inland bays. Public
water supply wells in or near Lewes, Rehoboth Beach, Bethany Beach, New Castle
and on Long Neck have had to be abandoned as a result of saltwater intrusion and
" replaced by deeper wells or wells installed farther inland. As the population -
of the coastal area increases, water use will increase and with the increased
effects of sea level rise the potential for saltwater contamination will in turn
be greater.

RECOMMENDATTON: | PROHIBIT THE INSTAIIATION OF WELIS IN AREAS OF POTENTIAL
SALIWATER INTRUSION.

Delaware should define these areas of potential
saltwater intrusion and coordinate actions with other
states, especially Maryland.

Management of Risk for Water Contact Recreation

The lakes, ponds and inland bays of Delaware are heavily used for water
‘contact sports such as swimming, boating, shell fishing, finfishing and other
. forms of recreation. The cont:.rumg attractiveness of these resources deperds
" to a great extent on maintaining the "fishable-swimmable" quality of the waters.
That quality has been difficult at times to maintain,

Recent attention to risk assessment, and in particular, risk to swimmers
arxiotherscan.mgmoontactw:.thsurfacewaters has served to coalesce a
nunber of efforts by various state agencies. For example, DNREC has funded,
through the Inland Bays program, two studies related to recreaticnal use of the
bays. One study provided a preliminary management plan for recreational
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suitability of the waters. The other study gives a cross-section of the
different “users" of the bays — what they do and want to do in the way of
recreation and are willing to accept or pay for to protect those uses.

The DNREC has also revised its water quality standards to include improved
bacteria standards and has designated a new protected use: high value
recreational or ecological waters and has increased monitoring of the bays and
freshwater lakes.

For the public beaches, more frequent sampling and more stringent standards
aremqulredtovenfythecontnmedsafetyofﬂ\ewatexs for swiming, and to
identify water quality changes which might impair the health of the public.
Increasing the mmber of samples improves the accuracy of bacterial water
quality estimates and improves the likelihood that accurate decisions on whether
to close or leave open a beach are made,

RECOMMENDATTON

RECOMMENDATTION: PROTECTION OF THOSE USING DELAWARE'S WATER-BASED
: RECREATIONAL AREAS REQUIRES THAT:

a. State agencies aggregate, evaluate, and utilize all
existing information on weter-based recreation use,
public demands, water quality and related subjects.

b. State agencies determine "high-use" areas which require
formal management plans including water-use
restrictions, monitoring and standards, action plans
and public participation.

c. Department of Natural Resources and Environmental
Control establish a policy to implement the high value
recreational or ecclogical waters protected uses
established in the water quality standards for streams.

‘d. Responsible agencies develop the necessary
institutional arrangements to ensure that timely and
appropriate action to respond to public health risks
fram water-contact recreation occurs.

Stormwater Management

Urban development disturbs natural stormwater runoff patterns by replacing
forest and fields with rovads, buildings, and pavement. Urban runoff also may
play a significant role in contributing to water quality problems. Runoff from
camercial and imdustrial sites may yield heavy metals, microorganisms, sediment
mitrients and organic materials.

Agriculture contributes pollutants from cropland, grasslands and livestock
operat:.ons. Pollutants originating from agncultural practices include
sediment, microorganisms, pesticides, mutrients, and organic materials. It has
been estimated that agriculture contributes more than 50% of the sediment
delivered to the nation's waterways.

Studies campleted by EPA, the U.S. Department of Agriculture, and others
show that it "pays to control nonpoint scurce pollution." For example, econamic
benefits can accrue to the farmer from reduced cultivation costs if conservation
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tillage is employed as a means of controlling erosion. Additionally, offsite
benefits, both direct and indirect, can accrue to local cammnities. For
example, improved recreational opportunities and reduced dredging costs can
result fram decreasing siltation caused by runoff from nompoint sources.

In silviculture, similar to agriculture, the major pollutant by volume is
sediment. The same is true for construction activities, which while localized
in nature, may result in severe water quality impacts.

Stormwvater management was traditionally looked at as a means of drainage
and flood control. In the seventies, stormwater management was, for the first
time, considered a way to protect water quality. The trend to treat stormwater
as a contamination source will have several effects, including the need for more
expensive ard elahorate stormwater controls, additions of new and revisions to
existing stormwater ordinances, a shift of responsibilities fram a public works
to an erwirommental control orientation, facility maintenance, and the need for
increased resources for technology transfer and cost-sharing of control
technicques.

New Castle County and several municipalities require stormwater management
plans to prevent downstream flooding. The other two counties and other
minicipalities have required same stormwater management on a case-by-case basis.
The county conservation districts coordinate efforts to place conservation
measures in urban and agricultural settings.

The key to careful targeting of control activities to maximize water
quality benefits is a watershed-based analysis. A thorough watershed analysis
will: (1) identify those problems that are caused specifically by nonpoint
sources, (2) rank priority water bodies for concentrated attention, (3) pinpoint
the specific land management practices causing the problems, (4) design a system
of cost-effective management practices that can reduce the nonpoint source
pollutant load to the watershed and be implementable in a timely fashion, and
(5} be acceptable to the public and elected officials in the planning area.

The cobjectives of the watershed programs would be to reduce the water
volumes and runoff velocities into waterways following storms and to reduce the
amount of pollutants and contaminants associated with such flows. These
tbjectives would be achieved by cambining engineering methods with ecological

, Creating envirommentally sound storm water controls for all areas.
Manuals detailing the practices and systems to consider for particular
circumstances should be assembled and made available.

State programs to manage certain nonpoint sources currently rely heavily on
voluntary education and training programs to encourage adoption of controls.
While these voluntary programs have been around for a long time, the results
appear spotty because there has not been a uniform, focused approach that
- targets resources to meet water quality cbjectives. Because of the diversity of
options and the high public costs associated with implementing and enforcing
nonpoint source control programs, supplements to voluntary programs must be
carefully evaluated on the basis of need, social and economic equity, and
effectiveness. Implementation of stormwater management programs may best be
accamplished by personnel at the county or local level with state and federal
agencies providing practice marmuals, rules of practice, technology transfer and
monetary assistance.
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RECOMMENDATION STORMWATER MANAGEMENT PROGRAMS SHOULD BE ESTABLISHED ON A
©  STATEWIDE BASIS WITH STATE AND IOCAL GOVERNMENT COORDINATING
ACTIVITIES. CONTROLS WOULD BE DESIGNED FOR PRIORITY
PROBIEMS IN HIGH-VAIUE BASINS UTTLIZING A WATERSHED PLANNING
APPROACH. -

Best Managemerrt: ‘practices that should be considered for
inclusion in such programs include the following:

| a. Decrease surface runoff volumes and velocities.

b. Increase use of infiltration methods to handle surface

c. Increase use of vegetated swales and natural or
artificial wetlands to retard discharges.

d. Increase use of retention/detention basins to trap
sediments and retard runoff volumes and velocities.

e. Develop and implement new mosquito control practices to
contend with detained urban surface waters.

f. Promote flood prevention drainage only in those areas
" where public health, safety and welfare are clearly
endangered.

COMPREHENSIVE WATER QUALITY RECOMMENDATIONS

Additional policies and other means to manage Delaware's water resources
now and in the future should be established and followed. The following
' recammendations are intended to serve that purpose.

RECOMMENDATTONS

RECOMMENDATION 1. THE STATE SHOULD ADOPT A NON-DEGRADATION WATER POLICY THAT
ALIOWS FOR THE IAND DISPOSAL OF WASTES PROVIDED WATER
QUALITY STANDARDS ARE MET.

RECOMMENDATION 2. WATER RESOURCE MANAGERS MUST BE PROVIDED ACCESS TO STATE-OF-
THE-ART TECHNOLOGICAL INFORMATION AND EXPERTISE.

The recommended creation of a scientific advisory board (See
Part IV of this report) and recommendation 4 below will aid
in accamplishing this objective. The board should have as
its initial charge the following water related
responsibilities:

a. Identification of the latest scientific research and
theory.

b. Development of strategies suitable to Delaware,
addressing wellhead protection, aquifer recharge,
groundwater research, remedial management and
agricultural best management practices.
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RECOMMENDATION 3.

RECOMMENDATICN 4.

RECCMMENDATION 5.

c. Identification of appropriate organizations to provide
specialized technological expertise.

d. Assist in developing programs or regulations at state
request.

FOR OONSUMER PROTECTION RBQUIRE WATER SAMPLING AND ANALYSIS
PRIOR TO SALE OF DEVELOPED REAL ESTATE UTILIZING ON SITE
WELLS.

ESTABLISH DEILAWARE POLICY ADVISORY BOARD FOR WATER

RESOURCES.

The advisory board should be established by the governor and
general assembly, include broad public and private
representation and be charged with:

a. Assisting with the development of an anmual report
documenting water corditions in Delaware and progress
made towards resolving issues.

‘b, Assisting in the development of state policies and

strategies to improve water conditions, and

c. Pramcting coordination between water utilities, local
govermments, state goverrment and the private sector
for the purpose of carrying out state or federal
pclicies or regulations.

THE DEIAWARE STREAM WATCH FROGRAM SHOULD BE EXPANDED TO
INCLUDE MONTTORING OF ALL DEIAWARE'S 36 MAJOR STREAM BASINS
AND TO INVOIVE ALL OF THE STATE'S SCHOOL DISTRICTS.

The Delaware Stream Watch Program was established by the
Delaware Nature Education Society (DNES) and DNREC in
November 1985. The program is designed to improve water

quality throughout the state by involving individuals,

camunity organizations, and school groups in monitoring the
health of Delaware's waterways. Stream Watchers "“adopt"
streams and use simple methods to determine the water
quality and locate pollution sources.

Currently Stream Watch volunteers are monitoring 10 of

Delaware's 36 major stream basins and the program has proved
an effective means of detecting pollution problems.
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MANAGING DELAWARE'S WASTES
INTRODUCTION

Waste is an inevitable product of our every day lives. If not properly
disposed, even coammon household wastes can cause envirommental problems ranging
from foul smelling trash to breeding grounds for rats, flies, mosquitoces and
other pests.

Small quantities of left-over chemicals in the home such as pesticides,
wood preservatives, antifreeze, motor oils, paints and solvents are sometimes
indiscriminantly dumped along with other, less harmful household wastes and end

Industrial wastes often present more serious problems. Many components of
industrial wastes such as chlorinated hydrocarbons may be significant health
threats in themselves. Other wastes may take on hazardous properties when mixed
with different substances. Health effects fram industrial hazardous wastes can
rarge fraom headaches, nausea or skin rash to acid burns, sericus damage to
kidney and liver functions, cancer and genetic damage.

In the past decade or so, Delaware's responsibilities in waste management
have grown tremendcusly. Only a few years ago corventional wastewater and solid
waste disposal took all ocur attention. Today the State is involved in a wide
variety of waste management programs including a major solid waste reclamation
program, state-of-the-art landfill operations in each county: the regulation of
‘hazardous waste transportation, storage and disposal; the investigation and
costly clean-up of old hazardous waste sites; negotiations to dispose of our low
level nuclear wastes cut-of-state; the development of up-to-date regulations and
management practices for the disposal of fly ash, PCB's, asbestos, infectious
wastes, mamwe and other agricultural wastes, procedures for the pretreatment of
noxious industrial wastewaters and innovative ways to dispose of wastewater on
the land.

Several agencies and levels of government are involved in waste management.
The Department of Natural Resources and Ervirormental Control is responsible for
regulating solid arnd hazardous wastes and wastewater treatment and disposal
while solid waste disposal and rescurce recovery is carried out by the Delaware
S0lid Waste Authority. A number of local, state, regional and federal agencies
support the waste management effort in Delaware by providing technical and
financial assistance.

OVERALL WASTE MANAGEMENT STRATEGY

As Delaware's population and econamy grows in the next few generations, we
will, under present policies, be unable to safely dispose of all our wastes.
Consequently, it is recommended that the state adopt a four step waste manage-
ment strateqy.

STEP 1 - REDUCE TO THE GREATEST EXTENT PRACTICARIFE, THE FRODUCTION OF
WASTES.
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STEP 2 - FCOR WASTES THAT CANNOT BE REDUCED AT THE SOURCE, RECIATM OR
REUSE TO THE MAXIMUM EXTENT PRACTICABLE INCLUDING RECLAMA-
TION OF EXISTING IANDFILLS. FPROVIDE FOR THE PROCESSING OF
100%¥ OF MUNICIPAL SOLID WASTES THROUGH RECLAMATION
FACILITIES BY THE YEAR 2000.

STEP 3 - FOR WASTES THAT CANNOT EE RECIAIMED OR REUSED AND FOR THE
RESIDUALS OF THE RECLAMATION PROCESS ITSELF, PROVIDE
ENVIRONMENTALLY SAFE DISFOSAL FACILITIES WITH INCINERATION
AS THE PREFERRED MEANS OF DISFOSAL.

STEP 4 - FOR WASTEWATER RESIDUALS (NCN-HAZARDOUS SIUDGES AND SEPTAGE)
AND ANIMAL WASTES, LAND TREATMENT SHOULD BE PRACTICED TO THE
MAYIMUM EXTENT TO MAKE USE OF THE NUTRIENT CONTENT OF THE
MATERTAIS WHILE REDUCING IMPACTS ON LANDFILL SPACE AND THE
ENVIRONMENT. '

THE KEY WASTE MANAGEMENT ISSUES

In order to successfully implement the overall waste management strategy, a
mmber of key issues must be addressed. The resolution of these issues will be
difficult as each has its own set of econcmic, political and regulatory costs.

Source Reduction of Wastes

The traditional approach to dealing with wastes has been to control the
waste after it has been generated with little emphasis placed on processes to
"reduce the quantity produced. Part of the problem is that federal and: state
pelicy has not directly promoted waste reduction as a practical method of envi-
rommental protection (althwgh it can be argued that higher disposal costs have
encouraged waste reduction to same degree.) By promoting indirect incentives
only, federal and state goverrments presume that industries are motivated to
implement waste reduction methods and that econamic and technical resources are
available to do so. However, waste reduction efforts have been a secondary
consideration to camplying with pollution control regulations. As a result,
waste reduction is often viewed as a long term ideal rather than an immediate
alternative to pursue.

Waste reduction is a practical approach to waste management for today and
will be needed much more in the future. Waste reduction makes good econcmic
sense since it precludes wasting raw materials and reduces the ultimate costs of
controlling pollutants. Moreover, many practical waste reduction measures are
often possible without significant capital investment.

While larger industries have access to technical information necessary to
make process changes to reduce wastes, many smaller industries lack the research
and development capabilities to make waste reduction possible. A policy to
effectively promote and encourage waste reduction to the fullest extent

zls:acticable is needed. To implement that policy, the following recammendation
made.

RECOMMENDATTON THE STATE SHOULD OOORDINATE DEVEIOPMENT OF A STATE AND
INDUSTRY SUPPORTED AWARENESS AND TECHNICAL ASSISTANCE
PROGRAM ATMED AT REDUCING THE GENERATION OF HAZARDOUS AND
NON-HAZARDOUS WASTES.
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The Delaware Development Office should provide a
- clearinghouse function with the DINREC and other public
agencies (with support from the private sector) providing
the techmczl expertise.

The Safe Disposal of Small Quantity Hazardous Wastes

Only a little over one percent of the hazardous wastes generated in the
United States comes fram small quantity generators including households. In
Delaware, the percentage would be samewhat greater than one percent since no
mining or oil field brine wastes (which camprise a substantial portion of the
total wastes generated in the U. S.) are generated in Delaware. In Delaware,
about 1,600 tons of hazardous wastes are generated each year by Delaware busi-
nesses in individual small quantities. These wastes include spent solvents,
paints and other ignitable wastes, lead acid batteries, pesticides, photographic
wastes, chemical wastes from small laboratories, etc.

Nearlyevezyrmsetwldinnelawamus&spmductsmid\amhazardwsand
became hazardous wastes when disposed. Autamcbile engine additives and anti-
freeze, paint and varn varnishes, asbestos, insecticides, photographic chemicals,
chlorine bleach, drain and bath tub cleaners, lead batteries, and aeroscls are
among the more common household products that when improperly discarded can
contaminate our soils and water, causing seriocus threats to human, animal and
plant life. Unlike the large quantity generators of hazardous waste, little
control exists over camnercial small guantity generators and no control exists
over household hazardous wastes (because they are not legally defined as
hazardous) .,

The major prcblem associated with these wastes is the absence of a con-
venient, inexpensive way to dispose of them. For most small quantity hazardous
waste generators the cost of meeting federal and state waste disposal require-
ments is proh.lbltlvely high. Moreover, licensed, commercial collectors charge
high fees since their operations are desigmed for industrial and commercial
large quantity generators.

An issue which deserves particular attention is waste motor oil. The
anmial quantity of waste engine crankcase 0il generated in Delaware is estimated
at one million gallons. Of that amount, about cne-half is collected for recy-
cling, with the remaining half either stored on premises, disposed with the
household trash or indiscriminantly cdumped. In a recent company sponsored
household hazardous wastes collection day, Hercules, Inc. found that over half
of the wastes brought to the collection point consisted of used motor oil. Used
engine 0il (unless mixed with some hazardous substance) is not classified as a
hazardous waste by EPA, amd therefore its disposal is not regulated as a
hazardous waste in Delaware.

The most serious abstacle to establishing a waste cil recycling program
that works is the price of petroleum. When oil prices are relatively low, as
- they were in 1987 campared to the early 70's, gasoline station and garage owners
ard the sellers of motor oil cannct make a profit or break-even collecting the

oil. The result is a diminishing mmber of collecticn points for the return of
waste oil.
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- In addition to market prices, a secand problem causing the decline of used
motor o0il recycling is the hazard of toxic materials being mixed in with col-
lected waste oil. For example, used antifreeze, a very toxic substance, is
camonly put in waste oil containers. Gasocline stations, garages, and auto
supply store owners don't want to accept liability for such toxic elixirs.

REQCMMENDATIONS

RECOMMENDATION 1. DEVELOP ~ WITH STATE, INDUSTRY AND CITIZEN SUPPORT - A
PROGRAM TO INCREASE AWARENESS REGARDING THE PROPER DISPOSAL
OF OOMMERCIAL/INSTITUTIONAL SMALL QUANTITY AND HOUSEHOLD
HAZARDOUS WASTES.,

RE(IMMENDATIG‘I2 CONDUCT =- WITH STATE, INDUSTRY AND CITIZEN SUFFORT - A
PROGRAM FOR THE OOLLECTION OF HOUSEHOLD AND SMALL QUANTITY
HAZARDOUS WASTES (INCLUDING USED CRANKCASE OIL).

RECOMMENDATION 3. IN THE EVENT, THE COLLECTION OF HOUSEHOLD AND SMALL QUANTITY
HAZARDOUS WASTES  (INCIUDING CRANKCASE OIL) PROVES TO EE
INFEASTRIE, DETAWARE SOLID WASTE AUTHORITY IANDFILLS SHOULD
BE CONFIGURED TO SAFELY ACCOMMODATE THESE UNCONTROLLED
WASTES. '

Increased Solid Waste Reclamation Capability

Although public attention has largely focused on hazardous waste digposal
in the last decade, s0lid waste disposal contimues to be important. Improper
disposal of solid waste can have a significant impact on public health and the
enviromment. The more immediate impacts of improper disposal include the poten-
tial for disease and odors from decaying organic wastes. Long term impacts may
include the contamination of public drinking water from leachate entering under-
ground aquifers. The long term impacts are more seriocus since they can remain
undetected until long after the contamination has occurred.

There is sufficient capacity at Delaware's three solid waste authority
landfills for only about twenty more years. This situation is of particular
concern in Kent and Sussex Counties where central reclamation facilities are not
available.

Despite the current twenty year capacity of Delaware's landfills, it is
likely that the landfilling of waste will became a much less viable disposal
option in the future. The development of a downstate reclamation facility by
the late 1990's would extend the life of existing landfills in Kent and Sussex
Counties and would reduce the state's dependence on landfilling as the only
downstate solid waste disposal option.

REQOMMENDATTONS

RECOMMENDATION 1. DEVEIOP A SECOND RECIAMATION FACILITY TO HANDIE THE SOLID
WASTE GENERATED IN KENT AND SUSSEX COUNTIES.

This project should be managed by the Delaware Solid Waste:
Authority. The planning process should be initiated in the
near future since a plan may take as long as five years to
complete. Special efforts should be made to include
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'part:.c:.pat:.m by industry and neighboring Maryland counties
since economies of scale will play an mportant part in
determining cost effectiveness.

RECOMMENDATION 2. REEIAIMANDMJSEE{ISTDJGIANDFIHSTDIHEMAXIMUMEXPENT
: PRACTICAELE.

Siting of Hazardous Waste Disposal Facilities

The public's typical response to the siting of waste disposal facilities,
particularly hazardous waste disposal facilities, has been "not in my backyard".
This is unfortunate since it is the public's consumption of products from house-
hold chemicals to medicines and pharmaceutical supplies that often generates the
wastes that need disposal. The public must accept waste disposal facilities in
or near their comumities provided the facilities can be operated cleanly,
safely, and don't cause a blight on the landscape. The only way this can happen
is if the public is well informed and participates in the facility siting
process.

Congress has left the siting problem in the hands of state and local
goverrment. Although there is no national law vwhich directly addresses the
siting issue, the Superfund Amendments and Reauthorization Act of 1986 mandates -
that within three years each state must establish a waste disposal capacity
sufficient to hardle its hazardous wastes for the next twenty years. In addi-
tion to considering in-state disposal, Delaware has the option of joining an
interstate campact for possible disposal outside the state. Such an option

would be similar to the arrangements now being finalized for the dlsposal of 1low
level radiocactive wastes.

Currently 34% of the hazardous waste? generated in Delaware is disposed of
in-state, either through incineration or land disposal. The remaining 66% is
transported cut-of-state for disposal. Figure 21 shows this relationship.

Delaware has 15 treatment, storage and/or disposal facilities (TSDs) for
which a RCRA permit is regquired. All of the operating TSD's in Delaware are
permitted to handle only wastes which their ocompany generates. All RCRA
generated hazardous waste is treated or disposed on-site or shipped to out-of-
state cammercial TSD facilities for disposal. In addition, there are 40 large
quantity generators (those businesses which generate at least one ton of waste
per month), and 200 small quantity generators (those businesses which generate
between 220 pounds and one ton of hazardous waste per month) located in the
state.

Delaware, under the auspices of the Delaware Solid Waste Authority, can
site non-hazardous waste management facilities. There is, however, no compar-
able authority for siting hazardous waste facilities.

The Department of Natural Resources and Envirommental Control has legal
authority to regulate the siting, design, construction and operation of
hazardous waste disposal facilities. Facility siting criteria have been

g;'t;pargdbyﬂwdeparmentbutmguatimmneededmmkethisauthcrity
ective.

3Hazardous waste as defined under the Resource, Conservation and Recovery
(RCRA) Act.
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Figure 21

TOTAL RCRA HAZARDOUS WASTE
 GENERATED IN 1986

21,357 TONS

DISPOSED OUT-OF-STATE

INCINERATED IN-STATE
14169 |

6414

LAND DISPOSED IN-STATE

(DATA FAOM 1888 ANNUAL REPORTS)

Source: Department of Natural Resources
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A new law, or amendment of the law establishing the Delaware Solid Waste
Authority, is needed to plan, site, construct and operate hazardous waste dis-
posal facilities. :

RECOMMENDATIONS

RECOMMENDATION 1. DEVEIOP AND INTRODUCE IBGISIATION FOR A HAZARDOUS WASTE
- FACTLITY SITING IAW. A siting law is needed to create an
authority to propose a mmber of candidate sites, and to
select a final site(s) for development.

REQOMMENDATION 2. DETERMINE THE FEASIBILITY OF OUT-OF-STATE DISPOSAL BY MEANS
OF INTERSTATE/REGICNAL COCMPACTS. This option should be
locked at as a substitute or supplementary to any state
facility(s).

RECOMMENDATION 3. THE PUBLIC MUST BE INWIVED IN THE HAZARDOUS WASTE FACILITY
SITING PROCESS TO THE WIDEST EXTENT PRACTICAELE. The
public must be adequately informed to most effectively
participate in siting decisions.

Funding of Hazardous Waste Site Cleanup Efforts

For two and one-half decades hurndreds of tons of toxic wastes were dumped
into an unfinished canal built by William T. Love in Niagara Falls, New York.
In the mid 1970's residents of the love Canal area expressed concern over
‘possible health effects from hazardous substances seeping into basements of
haomes built on landfills. As a result of love Canal (and many other examples)
the public demanded remedial action. Goverrment officials realized their
authority was limited since existing envirormental laws did not provide for such
response. Conseguently, new legislation was introduced and in December, 1981
the Comprehensive Environmental Response, Compensation and Liability Act
(CERCIZ), commonly called Superfurd, was enacted.

The multi-billion dollar "Superfund" is raised frum general revemues and
from taxes on petroleum and chemical feedstocks. The fund provides monies for
immediate and long-term cleamup of sites when responsible parties cannoct be
found or when litigation against responsible parties may delay clearup. To
replenish the fund, CERCIA allows the goverrment to recover cleamup costs and
certain damages.

Although Superfund can be quickly tapped for emergency cleamip, states must
contribute 10 percent of the costs of permanent cleamp actions at privately
owned sites and 50 percent of the costs at publicly owned sites. In both
instances, the cleamup costs to the state can be very significant. Unlike
several states, Delaware has no state superfund to supplement federal expendi-
tures for site cleamp. Up to now, Delaware has relied on year-to-year general
and capital fund appropriations. Such a funding strategy, however, is
urpredictable and makes it difficult to prepare long-term cleamip plans.

Delaware needs its own superfund program to investigate/evaluate sites
before they are nominated to the National Priority List (to make sure they
belong there) and to handle the bulk of sites which are (or could be) prcblems,
kut don't belong on the National Priority List.

69



It is estimated that Delaware may need about seventeen million dellars over
thene)¢f1veyearstosumlanentfederalﬁnﬂsforcleamxpofthestate'
National Pnority List hazardous waste sites (see Figure 22). This estimate,
however, is likely to be conservative since it assumes that responsible parties
w:llcleam:pmstofthesma Additional requirements imposed by Congress may
dissuade responsible parties from contributing funds "up front" and allow them
towaltmtllcleamzplscmpletedtobegmcostreocverynegotiauons.

: InaddltmntocleamlpcostsforsaperﬁHﬂmtes,thereareammberof
other waste management efforts requiring long-term sources of funding. For
exanple, a program for collection and disposal of small quantity and household
hazardous wastes may need several million dollars per year.

RECOMMENDATTONS

RECCMMENDATION 1. ESTABLISH A FUND FOR THE CIEANUP OF DEIAWARE'S HAZARDOUS
WASTE SITES AND OTHER HAZARDOUS MATERIALS RELEASES.
- Delaware should investigate strategies which have been
developed by other states (such as New Jersey which has
established a trust furd) to determine the most appropriate

mechanism to meet its long-term needs.

RECOMMENDATION 2. DEVEIOP IEGISIATION WHICH WOULD CLARIFY THE LBEGAL AUTHORITY
TO SUE RESPONSIBLE PARTIES TO RECOVER STATE FUNDS EXPENDED
FOR THE CLEANUP OF HAZARDOUS WASTE SITES AND OTHER HAZARDOUS
SUBSTANCE RELEASES.

Wastewater Treatment and Disposal |

In 1972, about 70% of oxygen demanding pollutants generated in Delaware
were discharged in wastewaters. Although the quantity of oxygen demanding
pollutants increased 20% by 1984, only 18% was discharged. Figure 23 shows this
camparisen. The rest was removed by wastewater treatment processes. Similarly,
total suspended solids in the wastewater flow has been reduced by 96% from 1972
to 1985. Despite those dramatic reductions, industrial pollutants that reduce
oxygen levels and toxic pollutants, dlscharged directly from industrial
discharges or through mmicipal treatment and disposal facilities, are a
contimiing concern.

During the past several years, industries have made significant investments
to reduce the potency of their wastes. One key measure of industries' cleamup
efforts is the increased level of omplianoe with state-established discharge
allowances. While in 1972, few if any major industries in Delaware would have
met today's permit allowances, v:.rtuallyallarenowmcmphancemthm*ent
permit corditions.

Problems remain, particularly in regard to the land application of sewage
sludge, septage and treated wastewater. Iand application of sludge, septage ard
mstevaterhasbeenpnctlcedmbelawareforwayyears In an era of
increasing envirommental awareness, Delaware residents have expressed legitimate
concerns over what is perceived as a lack of knowledge about long-term effects
of these practices. A particular concern has been the potential health risks
associated with pathogens and heavy metals which may be present in these ‘wastes.
In addition, there is concern about groundwater contamination and possible
contamination of crops from septage and wastewater applied to the lard.
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Figure 23

SHV3A

el zest
7
1]a74¥A
00969
00820l
G394VHOSIQ SANNOd £
© G34VHINID SONNOJ &
pueben
000¢£21
Javmv3d

S3LNIOV4 ALID A8
AIVQ Q394VvHOSIA NV Q3LVY3NID
SINVINTIOd ONIANVINIA NIOAXO

~4800e¢

SANNDd

1984

Delaware's Clean Water,

Source:

72



To avoid the uncontrolled land application of wastes and the uncertainties
represented by this practice, the INREC has prepared regqulations and a document
which addresses a mmber of technical armd health related factors.

Use of Soils for Waste Treatment and Recylcing

The attainment of water quality goals in the face of economic
uncertainties, reduced goverrment subsidies, and rising construction costs
imposes a heavy responsibility on public officials, industrial personnel, and
consulting engineers. It is not enough to provide facilities that will meet
effluent and water quality standards; a rigorous search for least—cost solutions
to water quality problems is also needed.

land treatment of partially treated wastewaters, sludges and other residual
wastes is a proven ard cost-effective alternative to traditional technology over
a wide range of circumstances where the necessary land is available at
' reasonable cost. For effluents and sludges, it is particularly attractive at
locations where the design flow of receiving waters is low, waste treatment
are high and suitability of landfills is low. The full advantages
of land treatment will not be realized, however, unless there is a concerted
effort to focus the designs on essential features. Groundwater quality and
public health must be protected, but treatment hardware and operational criteria
should be based on firm evidence of need. Lined earthern lagoons should be used
whenever possible and concrete, steel, and firm-set structures limited except
vhere fully justified.

Specific objectives in using land treatment technology are:

1. To apply wastes to the plant-soil system at such rates or over
such limited time periods that no land is irreversibly removed
from same other potential uses such as agriculture, development,
forestry, etc.

2. To mix or disperse wastes into the upper zone of the plant-soil
system with the objective of microbial stabilization,
immobilization, selective dispersion, or crop recovery leading to
an envirommentally acceptable assimilation of the waste.

3. To promote effective regulation, public understanding, and
implementation of current and evolving 1land treatment
technologies by govermmental units and industries in the state.

4. To establish reasonable measures of protection for the
enviromment and public health, safety, and welfare through proper
design, cperation, and management of land treatment systems; and
the proper treatment, transport, hardling, and beneficial use of
wastes.,

5. To dispose of non-hazardous sludges in landfills as an
inefficient use of resources. Pretreatment programs and sludge
management programs should be directed to provide adequate
treatment for land application.
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RECOMMENDATTON: GIVEN IATEST TECHNOLOGY, IAND TREATMENT OF WASTEWATER AND
WASTEWATER RESIDUALS SHOUILD BE ACCEPTED AS AN
ENVIRONMENTALLY AND COST EFFECTIVE MEANS OF DISPOSAL IN THE
FUTURE PROVIDED PUBLIC HEALTH STANDARDS ARE MET.

DNREC should proceed to' adopt guidance and regulations for
land treatment of wastes which would contain standards and
guidelines for the best available technical and
administrative approaches and which will ensure public
health ard envirommental quality.

Public education efforts including interpretation of the
guidance ard rules should be made so that waste generators
and those receiving the wastes on their lands will be fully
Xnowledgeable of all factors related to this form of waste

disposal.
Wastewater Treatment and Disposal Facility Financing

For the past several years, Delaware local goverrments and state agencies
have been able to finance the planning, design and construction of wastewater
facilities through a liberal federal grant-in-aid program administered by the
EPA.

Since 1972, over $300 million has been spent in Delaware on the
construction of publicly owned wastewater collection, treatment and disposal
facilities. For most of this time the federal share of costs has been 75% with
the state picking up 10% and local goverrments the remaining 15%. Same
variations of this sharing ratio have occurred over the years, and with the
advent of fiscal federalism, the federal share has decreased. But, clearly, the
federal goverrment has contributed the largest portion. That arrangement,
however, is about to end. The construction grants program (Title II of the
Clean Water Act) is phasing out and will soon be replaced by a program designed
enly to capitalize state revolving loan programs.

Delaware has utilized the federal program to achieve same outstanding
results. Unlike most large states, which have scores of commmnities competing
for limited funds, funds available to Delaware have been sufficient to enable
virtually all cammities to participate. Consequently, significant strides
have been made. For example, by 1990 every Delaware municipality with a
population over 500 will have built, rebuilt or upgraded and expanded its
wastewater treatment facility to a minimm of secondary treatment. (Secondary
treatment of sewage is generally deemed adequate to protect water quality and
water uses.) There will not be a single primary treatment plant left in
Delaware.

The projects built and funded in Delaware have been as diverse as the
sludge handling module of the Delaware Reclamation Plant at Pigeon Point, south
of Wilmington to a pump station and trunk sewer to carry the Lord Baltimore
School's wastewater to Sussex County's South Coastal Treatment Plant. ‘The
projects have ranged in size from the 90 million gallon per day tertiary
treatment facility in Wilmington to the 45 thousand gallon per day plant servirng
Port Penn's 400 inhabitants.

74



Because the majority of systems in the state are less than 15 years old and
the average life expectancy of a system is at least 25 years, system replacement
should not be necessary within the next 10 years or so. However, since the
capability of local governments to fully finance major renovation, expansion
and/or replacement is minimal, those costs will most likely fall on the state
unless alternative funding for such projects is available. Although EPA
regulations require municlpalitles that accept federal monies to charge
sufficient rates for repair and maintenance of wastewater systems, no require-
ments exists for future M or expansion costs.

According to a 1985 EPA estimate, Delaware will require an additional $123
million for the comstruction of wastewater treatment facilities by the year
2005, This estimate does mot include the cost of collection systems which EPA
has not estimated.

Wastewatertreahnentfacilitishavearﬂwillcmtj:metobefmﬂedata
reduced level by the federal goverrment through its construction grant program
until 1990 when the program will be phased out. Under the existing program the
federal govertment (EPA) provides a 55% match, the state provides 25% of the
funding through ammual allocations in the state capital budget amd local
govermments provide the remaining 20%.

In reaction to the changes in the national program, many states have
established revolving loan programs to provide low interest loans. Features of
these programs in other states include: interest or no interest loans;
capitalization techniques such as general cobligation bords, dedicated taxes,
special authority bornds, anmual state appropriations and mineral royalties.

Many Delaware cammnities, though eligible for future federal funds, will
most likely be unable to repay loans cbtained through a state revolving fund.
Several commnities that borrowed money to pay for only 10% of wastewater treat-
ment facility costs are stmgglmg to repay those loans. Even a state program
that only requires cammnities to repay principal and little or no interest will
exclude participation by same. Many will need cutright grants from the state to
build sewage facilities. The state's larger mumnicipalities and the three
counties can raise needed capital by issuing bonds on their own. Consequently,
participation by Delaware in EPA's revolving loan program does not appear
practical at this time. However, a final decision in this regard will be made
wpon completion of the water supply and wastewater feasibility study described
earlier in the Managing Delaware's Water Resources secticn of this report. For
same of the state's smaller cammunities, participation in EPA's Small Commnity
Outreach Program may be suitable.

Small Community Outreach

EPA has made small cammmnity outreach —— targeted at those comunities.
which cannot afford to pursue conventicnal approaches to central wastewater
treatment plant design and construction — a priority item for the states amd
has issued guidance for development of state cutreach programs.

An outreach program would be camprised of several elements. First, the
state would assess outreach needs, including commmnities likely to participate,
ernvirormental impacts caused by the lack of efficient facilities, and the
econamic status of cammnity residents. Needs would be prioritized, and the
ablllty of the State to satisfy needs with existing programs would be
considered. Several Delaware towns, such as Hartly, Kenton, Little Creek,
leipsic, ard the Delaware Bay-side beach cammities, are potential candidates
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for this service. In cases where outreach is needed, cammunity-specific plans
would be developed. Plans would detail assistance techniques for project
management, technology selection, grant management, financing, and operation and
maintenance. Innovative programs such as the New York "Self-Help" Support
System would be utilized. Self-Help allows camunities to accrue large savirngs
through techniques such as volunteer or local public works labor, borrowing
ecuipment, hiring part time engineers shopping around for best prices on parts
and labor, and the use of low-cost technologies.

Outreach also requires significant input by the state through technical
assistance and information transfer, in effect providing the cammmnity with
cost-free and useful advice by performing many of the services for which
consulting engineers would otherwise be necessary. :

RECOMMENDATTIONS

RECOMMENDATION 1. IN LIGHT OF THE PHASE OUT OF THE FEDERAL WASTEWATER
FACILITIES CONSTRUCTION GRANTS PROGRAM, A POLICY TO FINANCE
WASTEWATER SYSTEMS MUST BE ESTABLISHED BY THE STATE.
Without such a program local requests will be evaluated on a
first came first serve basis resulting in political battles
through the capital budget process.

RECOMMENDATION 2. A COMMUNITY OUTREACH PROGRAM SHOULD BE ESTABLISHED IN
DEIAWARE TO PROVIDE WASTEWATER TREATMENT AND DISPOSAL
CAPABILITIES TO QUALIFIED SMALL OCMMUNITIES. The program
would be set-up for general application to qualified
camminities with specific plans developed on an individual
basis.

Implementation of Recammendations 1 and 2 should await completion of the
feasibility study described earlier.

Manure Waste Management

Perhaps the most important agricultural waste, (due to its sheer volume and
potential to seriously pollute groundwater) in Delaware is poultry manure. The
~volume of poultry manmure produced in Delaware has increased from 180,000 tons in
1970 to 280,000 tons in 1986, a 56% increase. This trend is expected to
contimie through at least 1991 averaging about a three percent increase each
year. Recent data has shown an accampanying decrease in the amount of
cammercial fertilizers purchased in Delaware during the last few years.

© Throughout most of the 1970's poultry marmre was considered a waste and was
disposed of accordingly. However, efforts by the University of Delaware's
Agricultural Extension Services have resulted in a dramatic change in the way
poultry manure is used today. It is now locked upon by farmers as a profitable
resource that can be substituted for the higher costs of commercial fertilizers.
Voluntary nutrient management programs have met with modest success. The

primary ernvirommental and health concern in marmure management is to ensure that
ﬂ;enanureapplledtofamlmﬂscanbetakenupbyﬂxecnpsarﬂmtpercolate
through the soils ard oontamnate groundwater

Particular attention must alsc be paid to the storage and handling of

poultry mamre prior to cropland spreading and the use or disposal of excess
manure that carnot be applied.
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Recormendations concerning mamure waste management can be found in the
Agricultural Iands and the Envirorment section of this report.

Special Waste Issues
Ocean Dumping/Incineration

There are four principal kinds of wastes disposed of or proposed to be
disposed of in the ocean off Delaware's coast that are of concern to the state:

1. ' Treated sewage sludge from New York City and northern New Jersey
mmnicipalities dumped at the federally designated 106 mile site
about 138 miles east of the Delaware coast beyond the edge of the
continental shelf;

2. Industrial ac1danda]Jca1mewast§dmpedinad§1gnatedarea
within the 106 mile site; and

3. Liquid hazardous wastes such as DDT, PCB, ard dioxin which are
incinerated in specially designed vessels at designated
incineration sites. One such proposed site is immediately south
of the 106 mile site off the Delmarva coast beyond the
continental shelf edge. No incineration has yet been permitted
off the U. §. Atlantic coast; and

4. Plastic wastes dumped at sea which not only foul cur beaches but
kill marine life through entanglement or ingestion.

, The Environmental Protection Agency under authority of the Marine,
Protection Research amd Sanctuaries Act and its ocean dumping provisions is the
permitting authority for ocean dumping including incineration. The Coast Guard
regulates barge and vessel navigation from the 1loading port to the
dumping/incineration site and regulates vessel loading of hazardous wastes.
Dlsposal activities at the ocean site come under EPA authority. Other federal
agenc1es are involved with research concezmng the effects of dumping and
mcmeratlon on the marine enviromment, marine ecology, and public health.

The principal environmental issues of concern regarding ocean waste

disposal are:

a. Illegal short dumping of sludge cor industrial wastes and
accidental aumping of liquified hazardous wastes within or near
state coastal waters;

b. Possible contamination of coastal waters and beaches from sludge
duping, hazardous waste spills, plastic, infectious and other
wastes; ‘ ‘

c. Long termm damage to the marine enviroment and harm to marine
life from ocean dumping, incineration and plastics pollution;

d. Adequacy of the federal requlatory system including a number of
federal - agencies, laws and regulations to police the disposal
operations in a thorouwgh, coordinated way; adequacy includes
capability in terms of money, manpower and equipment;
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e. Adequacy of provisions for damage liability in cases of
accidental (or deliberate) releases of waste material and

resulting public and private damages.
Qurrent Delaware policies an ocean waste disposal are as follows:

a. Dumping and incineration of wastes in the ocean must be
considered within an overall, comprehensive national waste
management program including waste at-source reduction and waste
recycling as well as m—‘land disposal.

b. Permits for ocean incineration and dumping must be based upon the
least envirommentally harmful option and mist never be based upon
political acceptability or what is most convenient or least
expensive for the permit applicant.

C. Strict and camprehensive EPA regulations must be in-place prior
to issuance of any permit.

d. Use of the ocean for waste disposal must be viewed as an interim,
short term measure to be used only until better waste management
alternatives are available, consistent with the intent of the
Congress in the Marine Protection Research and Sanctuaries Act to
avoidmald.rgtheoeeanapermathrepository for man's wastes.

e. Federal authontlesnustensurethatmeprcposedoceanwaste
disposal activity is fully consistent with each affected coastal
state's coastal management program as provided under terms of the
federal Coastal Zone Management Act of 1972.

RECOMMENDATIONS

RECOMMENDATION 1. THE STATE SHCOULD SUPFORT IAND BASED DISPOSAL OF WASTES QOVER
: OCEAN DUMPING/INCINERATION.

RECOMMENDATION 2. THE USE OF THE DEIAWARE RIVER AND BAY AS A TRANSPORTATION
ARTERY FOR OCEAN BOUND HAZARDOUS WASTES INCINERATION VESSEIS
SHOULD NOT BE ALIOWED.

RECOMMENDATION 3. THE STATE SHOULD SUPPORT FEDERAL LEGISIATION ON PIASTIC'S

Transportation of Hazardous Wastes

The transportation of hazardous waste and hazardous materials is recognized
as an issue because of the potential health amd envirormental effects resulting
fram a transportation-related accident or emergency. This is a particularly
relevant concern in light of the volume of hazardous waste and materials that
are moved by rail and highway.

Improvements in technology have significantly reduced a transportation
vehicle's vulnerability to accidents. Railroad tank car design and construction
improvements have reduced the mmber of major envirormental/public health
emergencies associated with train derailments.
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The transportation of hazardous materials is regulated by the United States
Department of Transportation. The Delaware Department of Transportation and the
Delaware Department of Public Safety help enforce mmerous aspects of the
federal law by conducting truck inspections at selected sites in Delaware.

The transportation of hazardous wastes is also regulated by the United
States Envirormental Protection Agency under the provisions of the Resource
Conservation and Recovery Act amendments of 1980. Delaware also has the
authority to regulate the transportation of hazardous waste under state law (7
Del. Code C. 63).

Existing regulations appear to be sound but implementation of the regula-
tions, particularly those governing the transport of hazardous materials, appear
to be weak. Regulations do not exist to control the routing of hazardous
materials/waste transporters through the state.

The establishment of safe transportation corridors for hazardous
materials/waste shipments while desirable from the public's viewpoint might be
legally impossible due to Interstate Camerce Act provisions which allow for the
uninternupted movement of cargoes throughout the United States.

There may be resistance by the trucking and railroad industry to increased
regulation over the transportation of hazardous materials. Moreover, the
establishment of safe transportation corridors within Delaware oould  be
challenged in the courts as interfering with the free cammerce provisions of the
Interstate Commerce Act. .

Delaware has no clearly defined policy which deals with the safe
transportation of hazardous materials/hazardous wastes, although preliminary
recamnendations were developed by the Hazardous Materials Commission in early
1984. ‘The emphasis appears to be placed on responding to a transportation
related emergency as opposed to preventing the emergency from occurring.

RECOMMENDATTON THE STATE SHOULD ESTABLISH A POLICY GOVERNING THE
TRANSFORTATION OF HAZARDOUS WASTES AND HAZARDOUS MATERIALS
TO MINIMIZE POTENTIAL ADVERSE IMPACTS TO THE PUBLIC HEALTH
AND THE ENVIRONMENT.

Steps to implement this recommendation include:

1. Determine the effectiveness of DOT, EPA and state
(DPS-DNREC) policies/procedures/requirements
concerning the transportation of hazardous
wastes/materials in Delaware.

2. Examine the feasibility of establishing
transportation corridors for - hazardous
wastes/materials shipments.

3. Strengthen inspection program for vehicles
transporting hazardous wastes and materials,
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PROTECTING OUR FRAGILE ECO-SYSTEM

INTRODUCTION

Although 10,000 years ago hunting for food, clothing materials and shelter
wasthemajormmancausedimpactmtheemumxt, the greatest threat to our
life support systems and ecological processes today is habitat modification.
Indeed, the bulldozer is a far more effective agent of extinction than the
axdgel, bow and arrow or the gun ever was. Every house, road, shoppmgcenter
farm field, commercial building and parking lot is uilt on land once occupied
by natural cammmities of organisms. Construction along coastlines and lake
shores, on barrier islands and in river valleys can be particularly dangercus to
ecologically fragile cammmities. Certain agricultural and forestry practices,
especially in envirommentally sensitive areas, can also be damaging.

In some coastal areas, tidal marsh, which provides mursery grounds for
fishes and exports food to adjacent coastal waters, is being destroyed by
houwsing development, marinas and other forms of man's intrusion. Often man
urwittingly destroys the very amenities he seeks.

SOcrateshassaldthathewasctﬂymseernx;htohmhownmchhedldmt
know. Oontarpomrymnshwldbemseenwghtoadmttheenomtyofwhatls
not yet known. The discovery of the utilitarian values of the vast majority of
‘species, for example, will lie in the future, if we allow them a future. ,

THE KEY ISSUES
Wetlands Protection
Wetland Values and Trends

Wetlands provide habitat for fish, ehellfish, waterfowl, other birds,
aquatic furbearers, reptiles and amphibians; preserves for rare and emdangered
plants; water quality enhancement through pollution filtration, sediment
removal, oxygen production, nutrient recycling, chemical and nutrient absorp-
tion; microclimate regulation; flood control; erosion control; groundwater
recharge; water supply; areas for fishing, hunting and trapping, and aesthetic
and recreaticnal values.

Tidal Wetlands

Between 1938 and 1973, about nine percvent of Delaware's tidal wetlands were
lost (8,252 acres out of 91,672 total acres) mostly from filling to kuild
houses, industrial sites or roadways. Between 1954 and 1971, the anmual loss of
tidal wetlands averaged 444 acres per year. Fram 1973 to 1979 with the help of
the Coastal Zone Act (1971) and the Wetlands Act (1973), the annmual average loss
of tidal wetlands through uman destruction dropped from 444 acres to 20 acres
per year. Under cwrrent regulatory programs, and with a modest expansion of
enforcement capabllltles, it appears that Delaware's tidal wetlands can be
largely protected in the future fram human-caused degradatlon or loss. However,
man's development in adjacent upland areas and ongo:.ng natural changes may mean
additional losses.
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Global sea level rise and local land subsidence will probably have a
significant effect on the location ard extent of tidal wetlands in the not too
distant future. 2s land along our shorelines becames more scarce, there is a

to build closer ard closer to tidal wetlands, Because of sea-level
rise and local land subsidence, the natural growth of tidal wetlands will be
landward and the increased rate of sea level rise expected in the future will
hasten that landward movement. Intensive development next to wetlands will most
lixely lead to wetland loss as the seaward sections of marsh are irundated and
emdedmilethelarﬂwa:dportimsaremtpemittedtogrw. Buffer zones
(areas in natural vegetation where development is restricted) situated landward
of the marsh-upland edge are effective means to permit future landward expansion
and should be promoted.

Freshwater Wetlands

Freshwater wetlands perform a valuable function in maintaining our
essential ecological processes and need more protection than is currently
afforded. Even though most people equate tidal marshes with wetlands,
freshwater (non-tidal) wetlands are more abundant, currently covering about
148,000 acres and camprising 64% of the state's total wetlands.  Forested
wetland is the most widespread type representing 90% of the state's freshwater
wetlands.

The loss of freshwater wetlands in Delaware has been much more dramatic
than the loss of tidal wetlands but has not received as much attention. The U.
S. Fish and Wildlife Service estimates that fram 40-50% of Delaware's freshwater
wetlands have been lost since colenial days. Although the federal goverrment
through the U.S. Army Corps of Engineers, regulates development on freshwater
wetlands, the state does not have regulatory powers over this important natural
resource as it does over tidal wetlands.

- The best available data concerning freshwater wetland loss shows a 21% loss
~fram 1956 to 1979 or about a 38,000 acre decline. Iosses due to drainage
(directly and indirectly) accaunt for 82% of the loss, losses from urban
devequnentmakeuplz% while the remaining six percent has been comverted to
open space.

Similar to the tidal wetland question that was debated in the early 1970's,
nobody knows with certainty how much freshwater wetland acreage is "needed" to
maintain a watershed's ecological structure and function. What can be stated
however, is that there is a correlation between freshwater wetland acreage and
the abundance and quality of the watershed's natural resources. The amount of
freshwater wetlands that is needed can also be rephrased as "how much more can
be lost without dramatic degradation?"  Unfortunately, the answer to that
question is usually reached only after a dowrward threshold limit has been
passed, with irreversible cumilative losses and permanent damage.

Considering Delaware's historic freshwater wetlands loss, a mmber of
questions beg for answers: how close are we today to that downward threshold,
or have we already exceeded it? Would many of the water quality problems that
exist today occur if we had better wetland management and practiced sound land-
use management 50-years ago? If we had waited to "know how much tidal
wetlands were needed," what would have happened to our tidal wetlands and
estuaries between 1972 and today? Since we have already lost a substantial
portion of Delaware's freshwater wetlands, doesn't it seem prudent to better
manage those remaining? Where will we be 50-years from now?
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The "swampbuster" provision of the 1985 Food Security Act (the 1985 Farm
Bill) is a new federal conservation initiative to protect freshwater wetlands by
creating econamic disincentives (e.g. loss of cxop subsidies, loss of low
irrterestloans) todisccurage conversion of existing wetlands to cropland by

provisions, however, will only apply to wetland dramage
pm]ects that commenced after December 23, 1985, and may not apply if it is
determined that new drainage projects "will have minimal effect on wetland
values.” “Swampbuster" is an effective wetlands protection tool, but was never
intended to be the camplete "answer" to limiting wetlands conversion.

 Wetland mitigation proposals (which are intended to compensate for lost
ecological values and functions of altered wetlands) should not becare a
substitute for outright denial of cantroversial development projects that would
unjustifiably degrade or destroy wetlands. Mitigation does have a role in a
freshwater wetlands conservation program, but it should only be used when
adverse effects on existing wetlands are unavoidable. A development project
that might permanently alter wetlands should first be considered for redesign in
order to avoid such lasting effects; if redesign is not possible, then whether
the project should be done at all should be considered; if such a project cannct
be redesigned nor abandoned, then mitigation should be considered.

When the need for mitigation is umaveidable, mitigation should re-create
wetland habitats of the same type and size of those lost, require scientifically
credible restoration plans and monitoring, and have encugh flexibility to allow
for modification to achieve management cbjectives.

Since wetlands in their natural state have significant values for wildlife
and for society that may be very difficult to simulate or re-create, mitigation
projects may take a very long time (e.g. a century) to achieve those benefits,
if they achieve them at all. Conversely, some mitigation projects, when
properly designed, sited, and managed could yield positive attributes to a
watershed's wetlands. The broad public interest is served when wetlarxd values
are protected, and the public should be protected from inheriting the econamic
liabilities associated with lost wetland functions.

Scientific knowledge about the envirommental values and functions of
specific wetland types will lag behind the need to make land use decisions.
Accordingly, it would be prudent to adopt guidelines for land use and management
which stress freshwater wetlands protection. A state freshwater wetlands
management program would benefit Delaware landowners who could work with INREC,
in conjunction with the federal goverrment to resolve problems.

RECOMMENDATIONS

RECOMMENDATION 1. DEVELOP AND IMPLEMENT A OOMPREHENSIVE, STATEWIDE FRESHWATER
WETIANDS QCONSERVATION AND MANAGEMENT PROGRAM.

This program should combine regulatory and non-
regulatory means and should include the necessary

legislation, regulations, guidelines and administrative
mechanisms to provide for:

a. A freshwater wetland classification system to be
recognized and used by all parties.

b. Identification and mapping of freshwater wetlands

82



¢. Identification of those wetland areas where conversion
ordevelopne.rrtstmldmtbepermttad supportedby
the necessary legislative authority.

d. Identification of those management practices which are
compatible with wetlands' ecological values and
functions/and as such would be permitted to be done in
wetland areas.

e. Develqment of an effective wetlands mitigation program
with adequate safeguards to prochibit unjustifiable
wetland conversion projects.

f. A requirement that the burden of proof for
demonstrating that the public benefits fram wetland
conversions outweighs the envirormental effects rests
with the applicant proposing the conversion project.

RECOMMENDATION 2. ESTARLISH BUFFER ZONES TO HELP PRESERVE FRESHWATER WETLANDS.
Protection of the Delaware Estuary

Introduction

The Delaware Estuary (Figure 24) borders three states: Delaware, New.
Jersey, and Pennsylvania. From Hancock, New York to the mouth of the Delaware
Bay the Delaware River flows 330 miles, draining one percent of the U.S. land
area, Over ten percent of the nation's population rely on the waters of the
Delaware River Basin for potable and industrial water supplies.

The tidal Delaware River exterds from Trenton, New Jersey to Liston Point,
Delaware, and flows through the nation's fifth largest urban area, the
Philadelphia-Camden metropolitan area. Ports at Trenton, Philadelphia, Marcus
Hook and Wilmington, make the river one of the world's largest freshwater port
complexes. Historically this section of the Delaware has alsc been one of the
nation's most severely polluted rivers.

The 782 sguare mile Delaware Bay is 48 miles long and from 4 to 20 miles
wide. . The Bay is biologically productive and the hame of cammercially and
recreationally important fin and shellfish. .

Mans Impacts on Estuaries

Estuaries and coastal waters, in particular, have borme the brunt of marine
waste disposal activities, and many now exhibit a variety of adverse effects.
Unless additional protective measures are taken, many estuaries and same coastal
waters will deteriorate further or begin to do so during the next few decades,
-even in areas that previously were improving. This deterioration is of great
concern because these waters support occmmercial and recreational fishing,
swimming and boating, and other activities generated by the tourist trade. They
also provide critical habitat for mummercus plants and animals, including same
endangered species and many important commercial species. For example,
camercial landings of fish and shellfish from U.S. marine waters had a dockside
value in 1985 of $2.3 billion and a retail value several times greater: fish and
shellfish harvested within three miles of shore accounted for roughly half of
these revenues.

83



Figure 24

The Delaware Estuary
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Almost 2,000 major industrial and mmicipal facilities discharge wastewater
dmectlymtoestuarmsandcoastalwatersinmevmtedstates, and thousands
more discharge into rivers that eventually flow into estuaries. Scores of
industries discharge wastes into the sewers of mmicipal treatment facilities
that later discharge into estuaries. large volumes of dredged material and
smaller volumes of sewage sludge and same industrial wastes are dumped at other
sites. In addition, runoff from urban and agricultural areas is a mgnlflcarrt
source of estuary pollution. Filling of wetlands and chamneling of rivers also
affects marine waters.

The range of adverse effects includes:

* Changes in water quality, such as excess levels of nutrients, low
levels of dissolved oxygen, and turbidity;

* Loss of aquatic vegetation;

* Effects on fish, shellfish, birds, and mammals, such as
accumulation of toxic chemicals, disease and abnormalities,
reproductive failure, and mortality:

* Changes in entire marine communities, such as declines in
population and impacts on species diversity;

* Closures of beaches and shellfish grourds due to contamination
with microorganisms or toxic chemicals;

* Rising incidence of reported human disease from consuming
contaminated shellfish or swimming in contaminated marine waters;

*  Accumilation of toxic pollutants in sediments.

There is a misconception that the Delaware estuary is hopelessly polluted,
leading some to suggest it be written off for recreation and considered an
industrial estuary. Conversely, there is every reason to believe that water
quality in the estuary is improving. Although heavy pressure fram human
activity has caused seriocus envirormental degradation directly adjacent to those
areas, marked improvement in water quality of the upper estuary has been
documented and the lower estuary apparently possesses same fairly effective
natural cleansing abilities,

State-administered regulatory and non-regulated programs have significantly
reduced the quantities of pollutants entering the estuary. Under the Clean
Water Act, the construction or upgrading of municipal sewage treatment plants
has improved scme aspects of water quality, particularly with respect to levels
of oxygen and mutrients. Moreover, reducing industrial pollutant discharges
into sewers has improved the quality of municipal sludge, enhancing its
potential for beneficial uses such as fertilizer and campost.

What happens in the estuary is only partly within the state's control.
Actions that take place in Pemnsylvania or New Jersey are beyond Delaware's
direct control. In addition, federal agencies such as the U.S. Army Corps cf
Engineers and the U.S. Coast Guard have certain jurisdictions in the estuary.
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Estuarine Water Quality

Recent studies in the Chesapeake Bay have documented relationships between
the health of living resources and water quality. Desirable fish and shellfish
species and rooted aquatic plants decline when plant mutrients (fertilizers)
increase beyond acceptable levels. Under these stresses, desirable fish species
g:ﬁ;f‘oen replaced by other fish that have higher tolerances to the stressful

tions.

Chemical loading also may be detrimental to an aguatic ecosystem where
heavy metals, pesticides and herbicides, plasticizers, and petroleum chemicals
are released to the enviromment. These substances may be directly taxic to
aquatic life when introduced into the estuarine enviromment in high levels. At
lower levels they may cause cell and genetic damage to eggs, embryos and larvae,
fin erosion, sores of the body, and latent infections which may result in
disease. '

A key cbjective of the state should be to achieve a degree of water quality
that can restore anadromous fish and other indigenous fish populations
sufficient to sustain recreation and commercial fisheries. A Delaware River
Basin Commission sponscored use attainability study will determine what aguatic
uses are being supported, what may be supported based on physical, chemical, and
biological characteristics of the estuary and identify causes of use impairment.
This research will provide guidance on whether it is reasonable to expect full
restoration of anadromous and indigenous fish populations in historically
polluted portions of the estuary.

To achieve that goal a mmber of actions by other states in the Delaware
Valley may be needed, including land management practices that use conservation
tillage and reduce soil erosion, water runoff, over-fertilization, chemical
application, and deforestation. Consideration should also be given to reduce
phosphorus inputs into the river either through improved wastewater treatment
processes or indirectly throuwgh controlling the use of certain phosphorus
containing products.  In addition, the introduction of toxic substances such as
chlorine, heavy metals and biocides into the estuary would have to be
controlled.

Habitat/Restoration

The Delaware estuary, including its wetlands and tidal river, has been:
under the geoclogical stress of sea level rise over the past 12,000 years.
Estuarine habitats, salt marshes, narrow sandy barriers, near shore tidal flats,
shoals and channels have continually migrated landward.

Man has altered this natural process by dredging (with resultant
turbidity), attempts to stabilize shorelines, disruption of longshore flow of
sediment, destructionofshellbat:tcxnareas, entrapment of mud and sands in near
shore breakwaters and groin fields, deepening of rivers, construction of marsh
and fresh water swamp drainage systems, construction on the narrow barrier,
development over wetlands, expansion of landward edge of marsh wetlands, amd
changes in marsh soil and mutrient conditions. Since marshes and beaches
normally migrate landward as sea level risas, development of inland areas will
prevent landward migration. Consequently, in due time accelerated sea level
rise will be devastating for low lying marshes and beaches since they will
eventually disappear under a rising sea.
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Much of the fine sediment entering the Delaware estuary from its
tributaries Lsdeposxtedm:.wbordenngmarshes This process is necessary to
maintain marshes in the face of rising sea level. However, roughly three
million tons of fine sediment finds its way into the navigation channels of the
estuary each year and must be dredged. Dredgmgarzidlsposalofspoxlmaybean
important mechanism by which sediment-associated toxic substances are removed
from the estuary. Dredging must be accamplished with care, however, so that
excessive biochemical oxygen demands are not created.

. Although certain portions of the river have among the highest
concentrations of mutrients, noxious plankton bloams, classically associated
with those concentrations, domtseemtobeaproblenduetoﬂmehlgh'mrbmty
caused by suspended sediments.

The decline of fishery resources in the Delaware estuary over the last
century has been caused by a variety of factors. Increasing fishing pressure by
camnercial fisheries in Virginia and North Carclina on species that winter
offshore in the ocean and migrate into the estuary has reduced their
populations. Shoreline development has reduced the area of salt marshes and
tidal md flats used as spawning habitat and rursery areas. Residential,
agricultural, and industrial development have decreased water quality and
contrilbuted to declining fisheries. Dramatic examples include the decline of
striped bass due in large part to physical alteration and chemical disturbances
in spawning areas of the lower Delaware River. Alsoc, direct sedimentation
effects and increased salinity have reduced oyster beds. In addition, the
indirect effects on the food chain supporting the fisheries are even more
camplex and less well understood. Figure 14 shows the decline in anadromous
fish landings during the last century (anadromous fish migrate to fresh water to
spawn and return to salt water).

Effective management of fishery resources must be directed primarily toward
enhancement of the physical ard chemical ervirorment of estuarine waters and the
maintenance or restoration of habitat. Restoration and effective management of
the estuary s resources is a cooperative federal and state process and
responsmlllty

Because of spawning migrations and behavior, striped bass and American shad
populations wauld benefit most from restorations, particularly of spawning areas
in the lower Delaware River. Oysters would benefit fram restoration of seed bed
areas, development and planting of MSX disease resistant coysters, and more river
flow to decrease salinities. Finally, access to fishing areas will have to be
addressed as fishery resocurces are restored.

Recreational Access

- The Delaware River and Bay holds additional potential as a site for
fishing, boating, picnicking, etc. By the year 2000 and beyond, the river and
bay could become a recreational outlet for Delawareans.

The Delaware beach areas: Rehcboth, Dewey, Bethany, Ferwick Island, and
the inland bays are becoming overcrowded. As the state's population increases
these beach areas may become less attractive. Moreover, a large portion of
Delaware's population resides above the Chesapeake and Delaware Canal and many
of those residents must travel over ninety miles to reach the beach.
Accordingly, the river may provide a convenient alternative for recreation.
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If the state would acquire lands along the Delaware River as those lands
became available recreaticnal facilities such as boat launching ramps, fishing
piers, picnic grounds and lavatory facilities could be develcped.

National Estuary Program

The Water Quality Act of 1987 formally established the National Estuary
Program with the goal of identifying nationally significant estuaries,
protecting and improving water quality, and enhancing living resources. It also
identifies eleven estuaries for priority consideration by EPA under the national
program including six sites where the program is already active and, five other

program sites: Delaware Bay in Delaware and New Jersey; Delaware
Inland Bays in Delaware; New York-New Jersey Harbor in New York and New Jersey:
Sarascta Bay in Florida; and Galveston Bay in Texas.

The act calls for EPA to develop a process by which local estuarine
“constituents" can cooperate to develop long-term protection and management
plans. The EPA provides the technical expertise and the organizational
structure for working partnerships among state, local, and federal interests.
But the programs to manage estuarine resources must come from the state and
local goverrments.

RECOMMENDATTONS

RECCMMENDATION 1. REIURN WATER CUALITY IN THE DELAWARE RIVER TO A CONDITION
THAT CAN RESTORE ANADROMOUS FISH AND OTHER FISH POPULATIONS
SUFFICIENT TO SUSTAIN VIABLE RECREATION AND COMMERCIAL
FISHERIES.

This recommendation would be implemented in three general
phases:

1. Determine water quality conditions necessary to restore

fish stocks (the IRBC Use Attainability Study, may
satisfy this need).

2. DRBC set water quality standards that will ensure
viable fisheries in the estuary.

3. Implement point and nonpoint pollution controls and
practices necessary to achieve standards.

Guidance in implementing these recommendations will be provided by the
Water Resources Policy Advisory Board recommended in the Protecting Our Water
Resources Section of this report.

RECOMMENDATION 2. GUIDELINES AND REGUIATIONS TO PROTECT OR RE-CREATE NATURAL
SHORELINES SHOULD EE DEVELOPED AND FOLLOWED.

Protection of natural shorelines and tidal wetlands
mist be recognized as vital to the estuary's contimuing
envirommental health. Natural shorelines and tidal wetlands
must be protected and reconstructed (with buffer zones where
possible) wherever possible to provide the required spawning
and nursery habitats for fish. These areas also play a
significant role in improving water quality.
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RECOMMENDATION 3.

RECOMMENDATION 4.

RECOMMENDATICN 5.

Movement toward an integrated marsh management approach
will support the goal of protecting tidal wetlands.
Necessary actions include:

* Decreasing spread of L‘hramtw, convert many existing
areas covered by Phragmites to habitats daminated by
plant species more valuable to wildlife.

* Irmasingmrfacewatermdwataredtldalmshesam
wildlife ponds.

* Increasing active management of impounded tidal marshes
to more fully realize their envirormmental benefits--use
comprehens:we water management plans to achieve
miltiple abjectives.

* Decreasing saltmarsh mosquito breeding in conjunction
with more reliance on biological control and less use
of chem:Lcal insecticides with techniques such as "open
marsh water management., ¥

* Erhance and restore nursery habitat for marine fishes
and shellfish.

REGIONAL PIANS FOR THE MANAGEMENT OF FISH STOCKS IN THE
DELAWARE ESTUARY SHOULD BE DEVELOPED AND IMPLEMENTED.

Plans must consider all aspects of the fishery which
will require interstate cooperation. It will be necessary
to work closely with New Jersey, Pennsylvania, New York,
Maryland, the Atlantic States Marine Fisheries Commission
and the Mid-Atlantic Fisheries Management Council to develop
and implement these plans.

Obstacles may include jurisdictional disputes over the
estuarine waters Delaware owns to the New Jersey line. It
will be the responsibility of the respective state
leglslamres to authorize the implementation of interstate
fisheries mnagement plans acceptable to residents of all
states bonie.rmg the estuary.

THE ACJUISITION, DEVELOPMENT AND ACCESS TO IANDS AILONG THE
DETAWARE RIVER SHORELINE FOR WATER RECREATION SHOULD RECEIVE
A HIGH PRICRITY.

Properties should be identified and acquired by the
mRECarxiNeWCastleOQn'rty Aequate public access to the
river is warranted since lar.ge suns of public funds have
been expended in restoring river water quality.
FOLIMD’GUP‘CN'H—IEDEEAMREBAYW‘ERBJCEIHATIOOKPLACE
IN 1986, THE STATE UNDER THE AUSFPICES OF THE NATIONAL
ESTUARY PROGRAM, SHOULD PROCEED TO ESTARITSH MANAGEMENT
CONFERENCES \UNDER THE NATIONAL ESTUARY PROGRAM FOR
DEIAWARE'S INIAND BAYS AND DELAWARE BAY.
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' The following should be addressed:

a. Consideration and satisfaction of the requirements of
the Water Quality Act of 1987 for both estuaries.

b. Development of a proposal, reflecting multi=-state
participation, for Delaware Bay.

c. Establishment of an ongoing funding mechanism for
research and watershed management activities, for use
primarily in Delaware Bay watersheds. Funds would be
applied as match against federal dollars for the
management conferences.

‘d. Provision of sufficient staffing to manage and monitor
progress on National Estuary Program efforts.

Lake Management and Restoration
Introduction

Lakes are essential to our ecosystem. Their waters are hame to many fish,
wildlife, and plants. We enjoy their beauty and we use them for recreation.
Like all nature, lakes change over time. As they grow older, they accumilate
mutrients and silt, eventually evolving fram lakes to wetlands to dry land.
Called eutrophication, this natural process normally takes hundreds of years.
Detergents, fertilizers, wastes, construction, farming, mining and other human
activities have dramatically speeded up this aging process. Cultural
eutrophication, the term now used to describe these human effects, has degraded
‘hundreds of lakes and put thousands of others at risk nationally. Sixty-eight
percent of the 800 lakes studied by the National Eutrcphication Survey (1972-77)
were eutrophic to some degree.

The symptams of such premature aging are easily recognized: masses of
plants that prevent a boat or a swimmer from moving through the water, green
scum on the water surface, odors from decaying plants, reduced lake depth, dead
fish, taste problems in a mnicipal water supply.

These characteristics do not necessarily signal the death of a lake;
rather, they call for analysis and treatment. The relatively new science of
limnology (the study of lakes) has proven that wise management can retard
eutrophication and significantly prolong a lake's life. Within the past decade
the federal clean lakes program has demonstrated how lmmloglcal techniques can
be used to restore deteriorating lakes.

The Clean Lakes Program

Recognizing the importance of lakes to the American public and the need to
protect and restore them, EPA implemented a clean lakes program in 1975. The
program encouraged the states to (1) swrvey and classify publicly-owned lakes
according to trophic condition, (2) define pollution problems, (3) develop
pollution control and restoration programs, and (4) execute lake restoration and
eutrophication control projects. Delaware received $74,000 to prepare a
classification study for its public lakes; a report was completed in 1980.
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Having established the need and demonstrated soame effective restoration
techniques EPA issued clean lakes regulations in 1980 that set up a three-phased
: To date, Delaware has campleted ane Fhase I (diagnostic) study (for
Milford Chain of Iakes) and is conducting another (Silver lake — Dover).

A Public/Private Partnership

Grass roots involvement is key to the clean lakes program, which is
designed to respond to local needs. Citizen camplaints about their lake or
lakasmaybeﬂiefirststeptmardsemrhgafedezalgmnt Because of the
requirement for a state/local match, local commmity support is vital. Most
pmjectsreceivetheunstlumlmlarﬂfmmmamortfmsmelocalmt
of goverrment, such as a city/cumty lake board or watershed district. In
statesﬂlatfwﬁcleanlalwspmjects,citizmmitmxtmybeinthefomof

persuading their local or state politicians to appropriate monies to matchthe
federal furds.

Delaware’s Clean Lakes Program

Althwgh long concerned w1th management of the aquatic weeds and fish
populations in Delaware's public pords, the State, heretofore, has not pursued
restoration activities through the auspices of the federal clean lakes program.
INREC's Division of Fish ard Wlldlife conducts ongoing activities for state-
owned lakes including fish surveys, fish stocking and aquatic weed/algae control
and in conjunction with the DJ.v:Lsion of Soil amd Water Conservation, have
undertaken lake improvement pro:ects (through sediment removal) for a handful of
lakes. However, coordinated and detalled basimwide attention to lake/watershed
management has not been cons:.stently practiced. In light of the obvious
ecological and recreational dmracterlstics of aur lake and ponds, heightened
efforts are in order.

RECOMMENDATTON DEVELOP AND IMPLEMENT A COMPREHENSIVE STATEWIDE LAKE
MANAGEMENT/RESTORATION PROGRAM. THIS PROGRAM WOULD UTILIZE
STATE, LOCAL AND FEDERAL (AS AVAIIABIE) FUNDING TO PROTECT
DEI_AWARE PUBLIC IAKES. NEEDS INCIUDE:

a. Resources to match available EPA monies on eligible
projects arxd to administer the program.

b. coordination among agencies involved in all aspects of
lake management.

c. Education of lakeside ard upstream landowners regarding
lard-disturbing activities and their impact on lake
quality.

d. An uydated lake classification study and framework for
Phase I work, undertaken on a statewide basis. The
goal would be to fund and camplete the balance of Fhase
I (diagnostic) work in-state and utilize EPA monies
solely for Phase II (restoration/management) actions.

e.. Provisions for public access to the state's lakes for
recreation.
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Natural Heritage Programs: Preservation of Biological Diversity
Introduction

Our society is going through a period of unprecedented growth in
population, in technology and in consumption. Aleong with this growth comes a
reduction of biclogical diversity through the loss of plant and animal species
and natural commmnities. Most of the reduction of biological diversity is
through the destruction of natural habitats by conversion of natural landscapes
to more intensive land uses. The protection of lands through wise land use
plamning, where natural conditions are allowed to prevail, is essential. These
natural areas provide endangered species habitat, scientific research sites,
reservoirs of native ecosystems, critical areas benefiting the envirorment, and
buffers against modern-day pressures.. The loss of such critical and unicue
areas is irreversible.

Each species found in these natural lands is unique with its own attributes
and may prove to be a renewable resource of practical significance in human
affairs. Beyond the intrinsic values of each species and accampanying natural
systems, our quality of life is enriched by having an array of diverse natural
landscapes. The preservation of natural diversity is a far-reaching
responsibility involving a well-defined ard coordinated effort on the part of
many groups, public and private. The preservation of our natural heritage——our
‘biological and ecological diversity--is a crucial legacy for future generations.

Natural Heritage Programs

The natural heritage programs of DNREC's Division of Parks and Recreation
are directed toward preserving this part of Delaware's envirorment=l legacy.
These programs - Natural Areas Preservation, Rare Plant Conservation and
Heritage Inventory =~ complement each other by protecting land containing the
best examples of our native flora and fauna and outstanding natural communities.

The Natural Areas Preservation gggm . Purpose is to preserve portions
of Delaware's landscape containing unique or significant examples of our diverse
natural heritage: unspoiled wetlands, old growth forests, rare plant and animal
camunities, and geological or archaeological sites, In 1978 the Delaware
legislature established the Natural Areas Preservation System Act. The Office
of Nature Preserves in the Division of Parks and Recreation, assisted by the
Natural Areas Advisory Council, a group of private citizens appointed by the
governor, directs the program. Voluntary protection of outstanding natural
areas is encouraged by a 3-step process: (1) Inventory - locate the most
significant natural areas; (2) Registration - recognition by the state and
landowner of the significance of the area amd a good faith agreement to protect
it; (3) Dedication - permanent legal restrictions placed on the area through a
conservation easement or articles of dedicatien. Once a natural area is
dedicated then it becumes a nature preserve. The Natural Areas Advisory Council
adopted as the state's initial inventory of natural areas, the sites contained
in a boock published in 1978 by the Delaware Nature Education Society. This
bock, Delaware's Outstanding Natural Areas and Their Preservation, listed 101
areas statewide worthy of protection. . From 1978 to 1987 the official state
inventory has undergone same changes. Nine of the original 101 sites have been
removed from the irnventory because of destruction or loss of natural values.
Five new areas, however, have been added to the imventory which now stands at 97
sites. Thirty of the sites have been entirely or partially registered. Seven
sites, totaling 822 acres, have been dedicated as nature preserves.
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A secord major program is Delaware's Rare Plant Conservation Program which
is directed at native plant species that are rare from a state, regional or
natjonal perspective. A rare specles is defined as one that is critically
imperiled because it is foud in five or fewer occurrences statewide or because
some factor makes it especially vulnerable to camplete destruction.

Of the more than 1700 native vascular plants in Delaware over ten percent
are rare fram a state or regional perspective and about one percent are rare
‘fram a national perspective. For example, Delaware has cne of the three known
locations in the world for Hirst's panic grass (Panicum hirstii). Another
species, awned meadowbeauty (Rhex.la aristosa) is found in only two spots in
Delaware. -

'met.hizdmajorpmgmisw. The Heritage Inventory aids
in pnont:.z.mg protection strategies for the state's rare plant and animal
species and significant natural areas. Through a ranking system it develops a
list of sites that need protection through acquisition, land management
agreement or voluntary landowner activity. In 1986 the Office of Nature
Preserves signed a memorandum of understanding with The Nature Conservancy, a
nonprofit national conservation organization, to implement a heritage inventory.
As part of a national database organized by The Nature Conservancy, the Office
of Nature Preserves is able to coordinate information and research on a regional
basis. Site-specific field reports are reviewed to see if this is the best
occourrence for a specles or if a site is adequately protected or if it is in
need of immediate action to preserve it. By maintaining an updated database,
decisions can be directed towards developing preservation objectives rather than
reacting to envirormental threats. Presently, the heritage inventory, a
-camuter-assisted database, contains information on rare plants and natural
areas. Future work will be directed at critical vertebrate and irnvertebrate
populations. ‘

It is important that the basic information on natural areas and associated
bioclogical diversity be integrated into a broader land use - enviromental
perspective. The data of the natural heritage programs are shared with public
and private organizations for envirormental review and land use pelicy
decisions. Knowing the location of rare species and critical habitats helps
determine what lands are safe to develcp.

Funding

The only source of funding for natural heritage programs and staff and a
source of match funding for limited federal money for rare plant conservation is
the Nongame Wildlife, Endangered Species, Natural Areas Preservation Fund. This
is a voluntary state income tax checkoff. The first year of the tax checkoff
(tax year 1983) generated about $85,000; the second ard third year contributions
were about $60,000 each. The decrease in contributions was due, in part, to
campetition from three other tax checkoffs added in tax year 1984. Federal
maney for rare plant work also decreased from 1986 to 1987. This decrease in
tax checkoff ard federal money, plus the fact that one half of each year's tax
checkoff contributions goes to support nongame wildlife programs in the Division
of Fish and Wildlife, severely limits the effectiveness of the natural heritage
prograns. :
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Summary and Conclusions

The state needs to move ahead with full implementation of the natural
heritage programs. With an increasing population and econamy and a shrinking
natural landscape, the potential loss of bioclogical diversity should be of grave
concern.

The protection of a critical natural area is often left to the voluntary
cocperation of the landowner. More landowner contact is needed to inform and
encourage wise stewardship practices. Sametimes the only way to protect a site
is to purchase it. But money for land acquisition is usually not available.

The only rare plant species that are protected by law are those that are
federally listed as endangered or threatened and found on federal land.
Delaware does not have any legislation to protect its over 200 rare species.

More basic bioclogical and locational data on rare species and natural
camunities are important to their protection. Public agencies and private
conservation organizations need to support each cother in these efforts.

Many times public benefit and private landowner rights are viewed as being
at odds when it cames to protecting and conserving cur natural heritage. But
they do noct have to be in opposition. If the issues are presented correctly
then it should be convincing that it is necessary and desirable to preserve
Delaware's natural heritage for the benefit of present and future generations.

RECOMMENDATTONS

RECOMMENDATION 1. ALL OF DEIAWARE'S CRITICAL NATURAL AREAS SHOULD BE PROTECTED
AS SOON AS POSSIBLE. A FULL ARRAY OF TECHNIQUES, SUCH AS
CONSERVATION EASEMENTS, GIFTS OF LAND AND FEE SIMPLE
ACQUISITION SHOUID BE USED TO PRESERVE IANDS IN PUBLIC AND
PRIVATE OWNERSHIP. Private donors should be afforded
lowest ad valorem tax rate.

RECOMMENDATION 2.  LEGISIATION TO PROTECT DEIAWARE'S RARE PLANTS AND RARE PLANT
HABITATS SHOULD BE DEVELOPED AND ENACTED.

RECOMMENDATION 3. LOCAL, QOUNTY AND STATE PIANNING AGENCTES MUST RECOGNIZE THE
NEED TO PROTECT OUR BIOLOGICAL, DIVERSITY AND PROVIDE FOR
SUCH IN OOMPREHENSIVE DEVELOPMENT PLANS AND OTHER IAND USE
ACTIONS.

RECOMMENDATION 4. A STABRLE FUNDING SOURCE FOR THE PROTECTION OF A FULL ARRAY
OF THE STATE'S BIOLOGICAL DIVERSITY IS ESSENTIAL TO MEET THE
LEGISLATIVELY-MANDATED MISSION OF DELAWARE'S NATURAL
HERTTAGE PROGRAMS. Funds should be appropriated anmially
for staff, program costs, research, ard land acquisition. A
dollar for dollar state match should be oonsidered to
encourage private ocontributors to the non-game wildlife,
emdangered species, natural areas preservation fund.

RECOMMENDATION 5. A COORDINATED INFORMATION EXCHANGE FROM PUBLIC AND PRIVATE
SOURCES ABOUT RARE PIANTS AND ANIMALS AND NATURAL
COMMUNITIES SHOULD FLOW TO AND FROM THE HERITAGE INVENTCRY.
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Need for a Holistic Approach to Comprehenswe
Watershed Management

while many of man's specific activities in a watershed can have narrow
ernvirormental or sociceconamic purposes: dig a ditch to remove water from a low
spot in a field to create building sites or to enhance agricultural production;
use a herbicide to control a field's weeds; install a bulkhead along a pand
shoreline to stop ercsion; use an insecticide to reduce the depredations of an
agricultural insect pest in a field or to comtrol a mosquito brood in a
wetlands; install a storm drain in a town to carry off storm waters; use a
fertilizer in a field to increase agricultural production; other camponents of
society or the envirorment can be adversely affected if such activities are not
closely coordinated.

Intent of Best Management Strategy (BMS)

The long-term intent of a BMS is to treat wetlands and surface waters as an
asset to be menaged for the good of society. This may be achieved through a
holistic approach which considers the envirommental effects on other organisms,
habitats or processes when certain organisms or processes have been targeted for
management. (A holistic approach is one which emphasizes the functional
relationships between parts and the whole.) It is through such an integrated
ard comprehensive management approach, which better balances envirommental
needs, ﬂuatthenaturalmofnelaware'swatexshedscanbestbeprotected
or enhanced.

Water quality, flow regime, habitat structure, and energy sources and
processes, that are all a part of any watershed, must be taken into
consideration by a BMS. ‘These considerations will lead to: 1) the enhancement
of wildlife and fisheries habitat; 2) a reduction in dissolved rnutrient runoff,
suspended sediment runoff, and the runoff of pesticides, synthetic organic
campounds, trace metals, oils, ard other contaminants; and 3) the prevention of
unjustified conversions of freshwater wetlands.

Actions associated with a BMS involve choosing those best management
practices (BMP's) which achieve specific cbjectives and yet are compatible with
other watershed objectives or resources. Areas of particular concern in
formulating a BMS include urban storm water discharges, forestry practices, farm
practices, and drainage practices.

Several federal, state and local agencies perform comprehensive watershed
management plamning to achieve both short-term amd lang-term sociceconomic and
envirommental results. In particular, the U.S. Soil Conservation Service (ScCS)
has led much of this planning effort for rural watersheds in Delaware by
providing information; responding to requests for assistance; providing scil and
water inventory data; developing and evaluating conservation alternatives;
assisting in making decisions amd establishing policies; and assisting in
reevaluating and updating objectives and plans. INREC's Division of Soil and
-Water Conservation and the state's thres conservation districts have been
partners in this comprehensive plamning process for rural watersheds. In
add:.tlon, various task forces, citizen and sportsmen's groups have been involved
in several watersheds.

Camprehensive watershed planning is a critical camponent to Delaware's

environmental legacy. Consequently, future planning must give increased
emphasis to a balance between envirormental consideration (e.g. water quality,
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wetlands, fish and wildlife habitat) and socicecanomic concerns. BAs one step
toward achlevmg this goal a best management strategy (BMS) for wetlands and
surface water resources is recammended.

Objectives of BMS

A watershed BMS is intended to achieve three general objectives: 1)
prevent or lessen further envirormental degradation, 2) promote sound management
of existing natural resources, and 3) restore same previous envirommental
conditions., Only those best management practices that are campatible with each
other, and have net benefits to a watershed's water quality, flow regime,
habitat structure, or energy sources ard processes, are part of the BMS. Those
amxtmnagauerﬁpractmesthatcamntheimorporatedaspaxtofa%shmld
be modified or discontimied.

The BMS recommends management practices for four wetland zones along a
watershed's course: 1) the upper riparian zone (freshwater streams, creeks,
marshes, sloughs, bogs, tableland hardwood swamps, Carolina Bays); 2) mid-course
standing water bodies, primarily millpards, lakes and reservoirs; 3) the lower
riparian zone (freshwater marshes, nontidal freshwater creeks, tidal freshwater
arnd brackish rivers, bottomland hardwood swamps); and 4) tidal wetlands (salt
and brackish marshes). A functioning BMS in the non-watercourse areas of a
watershed will help to alleviate same of the envirormental problems within one
or more of these four watercourse zones (e.g. the use of on-farm grassed
waterways can help to reduce millpond sediment loads). However, there are also
cbjectives and methodologies that are specific to one or more of the four
watercourse zones (e.g. using chemical herbicides for exotic weed control in
millpords). These cbjectives and methodologies, specific to one or more of the
four watercourse 2zones, are also part of the BMS.

Any success in achieving the BMS's cbjectives will also depend on factors
associated with subsurface ground water, particularly in terms of water quality
and flow regime. The beneficial envirormental mpacts of a BIS should also be
eventually realized in the open estuary

Specific Watershed Needs and a BMS

The BMS's focus in the upper watershed on farm and forestry practices and
drainage ditch management, has much potential for improvement in water quality,
wetlands conservation, and fish anmd wildlife habitat in areas south of the
Chesapeake and Delaware Canal (i.e. southern New Castle County and Kent and
Sussex Counties). Northern New Castle County (north of the canal) does not lend
itself as readily to that approach since its watersheds are not as heavily
affected by farm and drainage ditch practices and forestry operations. Because
of northern New Castle County's extensive urban development, the most tangible
environmental improvements will come from applying those BMS pract:.ces
associated with urban stormwater management, habitat protection of remaining
freshwater and tidal wetlands, and improvements in subsurface ground water
quality and point-source surface discharges. Iand-use plamning in watershed
cntlcalareasisanmedlatemedformrthernNew(hstlecmmtyandthe
mlandbaysareaofSussexOO\mty Watershed related land-use issues will
contimue to increase in importance throwhout the state. In particular, land-
use plans should address residential building in floodplains and envirormental
alterations associated with such development.
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state cooperation with Pemmsylvania and Maryland. The upper watersheds of those
northern New Castle County streams which lie in Permsylvania or Marylamd (e.q.
Christiana River, White Clay Creek, Red Clay Creek, Brandywine Creek) could
benefit from BMS envirormental practices that are more rural-oriented.

Most of the watersheds south of the canal that flow into Delaware Bay or
the inland bays are contained, for the most part, in Delaware, and would not
present interstate problems in implementing a BMS. If BMS's for envirormental
resources are to be more emphasized in those western Delaware watersheds which
flow into Chesapeake Bay, it would be an opportunity for Maryland to join in the
expanded implementation of BMS's. Maryland would benefit from Delaware's work
in what would primarily be upper watershed habitats in Delaware (e.g. Chester
River watershed, Choptank River watershed). The Nanticoke River watershed
(including Broad and Marshyhope Creeks) has upper, mid, and lower riparian zones
within Delaware that could all benefit fram a BMS.

RECOMMENDATTONS 3

RECOMMENDATION 1. WATERSHED OOMPREHENSIVE PLANNING AND MANAGEMENT IN DELAWARE
MUST EETTER CONSIDER AND ACCOMMODATE ENVIRONMENTAL INPUT
FROM THE FORESTRY SECTION OF THE STATE DEPARTMENT OF
AGRICULTURE AND FROM THE VARICUS DIVISIONS WITHIN DNREC.

Also, because of the Army Corps of Engmeers newly active
role in Delaware in the 404 permit review process concerning
agricultural drainage, the envirormmental issues of concern
to the Corps and to its sister federal permitting agencies,
the U.S. Emvirommental Protection Agency and the U.S. Fish
ard Wildlife Service, must be considered and accammodated.

RECOMMENDATION 2. DEVEIOP AND IMPLEMENT A PROCESS TO ENSURE THE NECESSARY
AGENCY INTERACTION AND COOPERATION REQUIRED FOR
IMPLEMENTATION OF A WATERSHED BMS.

The state's existing TEAM organization may be a mechanism
for accamplishing this task by initiating, coordinating and
monitoring interagency agreements which address
envirormental issues in camprehensive watershed planning.
(TEAM is composed of program administrators and managers
from INREC's Office of the Secretary and its Divisions of
Fish and Wildlife, Parks amd Recreation, Soil and Water
conservation, Air and Waste Management, and Water Resources:
from the Delaware Dept. of Agriculture, including Aglands
Preservation, Pesticide Campliance, and Forestry; from the
U.S. Soil Conservation Service; from the federal Agriculture
Stabilization and Conservation Service; from the University
of Delaware's Cooperative Extension Service; from the
Delaware Dept. of Transportation:; and from the three
Oonservation Districts.) The SCS and the ASCS are the only
federal agencies on TEAM; because of the BMS's envirormental
cbjectives, it may also be apprcpriate to add to TEAM
representatives from the Army Corps of Engineers, the U.S.
Fish and wildlife Service, and the U.S. Environmental
Protection Agency.
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PROTECTING DELAWARE'S SHORELINE
INTRODUCTION

Delaware's Atlantic coastal beaches protect the most valuable 25 mile strip
of real estate in the state, and are the major attraction supporting Delaware's
third largest industry — tourism. Shoreline migration, which is driven by a
rising sea, threatens the recreation value of Delaware's beaches and makes
valuable shore development more susceptible to damage from coastal storms. To
stay the loss of our beaches will require intelligent plamning and a firm
camitment to take action.

The significance of sea level rise is profound. Since the end of the ice
age, about 14,000 years ago, the oceans of the world have been rising, causing
shoreline migration, low land flooding, loss of wetlands and salt water
intrusion into estuaries arxd fresh water aquifers. There is no way to stop
shoreline movement, one can only slow its progress. The problem is getting
worse and action needs to be taken now or the problems will be insurmountable in
the future.

Since the early part of this century, the state has treated the problem of
beach erosion by responding to the needs of individual communities or specific
locations. If Rehoboth had storm damage or erosion, for example, the state
funded work in Rehoboth. If the bridge at Indian River Inlet was threatened,
the state funded work at the bridge. Ilacking the current understanding of the
natural processes taking place along the shoreline, the state did a reasonable
job of treating the symptams. An increase in knowledge about coastal processes
and their effect on the Delaware shore, combined with the vacation home building
boam during the last few decades, compels the state to take a new approach to
resolving the beach erosion problem.

~ There are a number of strategies to deal with the beach erosion problem.

One way is to let nature take its course. Ancther is to contimue treating
problems year by year with available funds. A third way is to "hold the line,"
keep the beach where it is today - and back that choice with the necessary
funds to do so.

THE KEY SHORELINE PROTECTION ISSUES
Sea Level Rise and Shoreline Movement

For approximately 14,000 years the ocean has been rising at varying rates
pushing the point where the land meets the sea in a landward direction. The
marshes and beaches that now make up the Delaware coast were once as far as 100
miles east of their current location. Over time the migration of the shoreline
has proceeded with little concern shown by coastal inhabitants. In the last 50
years, however, Delaware's coast has become a major summer recreation haven.
With the oconstruction of huildings, roads, and other infrastructure, the
persistent movement of the shoreline now presents problems which were not pre-
viously experienced.

Two geologic processes cause shoreline movement: (1) the actual rise in
ocean levels caused by a gradual melting of the polar ice caps and thermal
expansion of the oceans, and (2) the campaction of sediments in the earth's
crust which causes the nearshore land surface and the ocean floor to sink. The

98



cambination of these two factors leads to a gradual rise of the ocean and bay
relative to Delaware's lard area. Over the long term, a landward and upward
movement of the barrier beaches has occurred. Figure 25 illustrates this land-
ward movement. As sea level rises, waves begin to attack the beach at a higher
elevation causingircrveased shoreline erosion. At the same time, washover and
blowing beach sands comtimie the process of dune formation. These processes
occur slowly enough so that the dune's position relative to the shoreline is
maintained. But the net result is a gradual landward and upward movement of the
beach ard dune line. To give same scale to this ongoing effect, sea level has
risen approximately 440 feet during the past 12,000 to 14,000 years. Centuries
ago, the shoreline of Delaware lay seaward on the edge of the outer Atlantic
Ocntmental Shelf approximately 80-100 miles east of Rehoboth Beach.

The rate of rise ard slope of the land determines how fast the shoreline
migrates. Many scientists now agree that an increase in the rate of sea level
rise and, hence, an increase in the rate of shoreline migration, will happen in
the caming decades due to an increase in concentrations of carbon dioxide and
other "greenhouse" gases in the atmosphere. There is debate over what the rate
of acceleration will be, but at least a doubling of the last 100 year's rate can
be expected over the next century. Studies have suggested that sea level rise
in the middle Atlantic states has been at the rate of 13 inches per century.
This is more than double the rate of the past 2,000 years which was six inches
per century.

A number of scientists have developed mathematical models to predict sea
level rise based on the mcreasng concentration of gases. The results of one
of these models is shown in Table 1 and imdicates that sea level could
increase as little as 22 inches or as much as 136 inches by the year 2100.

TARIE 1 -

Estimated Sea Level RJ.se, 2000 — 2100, by Scana.no (inches)

Hlstoncal Mid-Range Scenarios High
Year Extrapolation Conservative Moderate High Scenario
2000 0.8 - 1,2 1.9 3.5 5.2 €.7
2025 1.8 = 3,2 5.1 10.3 15.5 21.6
2050 2.8 = 4,7 9.4 20.6 30.9 45.9
2075 3.7 - 6.1 15.0 35.9 53.9 83.7
2100 4.7 - 7.1 22.1 56.9 85.3 135.8

Source: J. Hoffman, D. Keyes, and H. Titus, 1983, Protecting Future Sea Ievel
Rise: Methodology, Estimates to the Year 2100, and Research Needs, 2nd rev. ed.
U. 5. GPO No. 055-000-00236-3, Washington, D. C.: Goverrment Printing Office.

Neltheroft'rmescenanosmllkelytoocmrardsealevel rise is expected to
fall somewhere between the two md—range positions (57 to 85 inches). However,
such a rise represents an B to 18 fold increase over the average sea level rise
experienced over the past 100 years. Even the conservative (unlikely) scenario
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represents a three to five fold increase over the historic rate.. When one
considers the impact on coastal properties caused by the relatively low historic
rate, it is disturbing to contemplate what the future holds at the higher rates.

Regardless of what the futire rate of sea level rise will be, migration of
the coast is now threatening existing development, the future existence of
recreational ard protective beach, wetlands, the availability of fresh water
azpplzas,theazccssMMmofseptmsystensa:ﬂthemnmofcertam
roads, highways, and bridges.

Problenms related to shoreline migraticn have not been uniformly experienced
along the coast. Due to localized variables same sections of Delaware's coast-
line have remained fairly stable while others have experienced a large amount
of erosicn over the last several decades. Shoreline movement in same locations
has been characterized by several years of relative stability followed by
several years of rapid erosion. For example, Fenwick Island, has been
relatively stable for many years, but in the past 5 years the beach has moved
over 60 feet.

At South Bethany, sea level rise and beach migration has resulted in homes
standing virtually at the water's edge. Over the last decade South Bethany has
lost a portion of the road rnuming parallel to the beach from storms, resulting
in broken sewer laterals and allowing salt water to enter the sewer main.
Moreover, well heads have been sheared off during storms permitting salt water
to infiltrate wells. In a few more years of shoreline movement the only dry
beach in Scuth Bethany will exist among the pilings under houses.

If no action is taken, it's enly a matter of time before other ocean ard
bayfront cammities find themselves in a similar situation as South Bethany.
For example, cn three occasions during the summer of 1987 high tides reached the
point where there was little or no dry beach in Fenwick, South Bethany, Bethany,
and Rehcoboth. Those situations were not associated with stomms, but merely a
higher than average high tide cambined with a lower than average beach width amd
elevation. After severe coastal storms, Ferwick Island, South Bethany, Bethany
Beach, Dewey Beach, Rehaboth Beach ard many of the Delaware Bay camunities have
had to deal with sand and debris on the roads and in storm sewers. The Delaware
Bay coast commmities are often cut off by flooding. All such problems will
became more frequent in future decades as sea level coantirues to rise at,
perhaps, even higher rates.

A National Academy of Sciences report has recently suggested that historic
rates of sea level rise could contimue for about the next 50 years, but beyond
50 years a rapid increase is expected. At same point in the next century,
huilding lots, which are now immediately adjacent to the Atlantic Ocean ard
Delaware Bay shoreline, will be under water. The storms which will strike the
coast will cause increasing amounts of damage to buildings, roads and other
infrastructure. Although inevitable, the specific timing is unpredictable.

Economic Impacts of Beach Erosion

Delawareans and visitors have long regarded the beaches and coast as the
sparkle in the Diamond State. Tourism is now the third largest industry in the
state with 1985 revenues of $660 millicn. Delaware Seashore State Park, Cape
Henlopen State Park, and Ferwick Island State Park had 1,068,852, 446,128 and
93,768 visitors, respectively, in 1986. Rehaboth, Bethany, and Ferwick provided
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recreational opportunities to uncounted mmbers of pecple. It would be devas-
tating to the economy of Delaware if the beach disappeared or existed only under
houses or boardwalks.

Sirgle undeveloped oceanfront lots measuring 75 feet wide north of Bethany
Beach are currently selling for $525,000. As a rough estimate, the value of
oceanfront lots and structures exclusive of boardwalks, shore protection struc-
tures and infrastructure is estimated at $52,750,000 in Fenwick Island,
$39,400,000 in South Bethany, $93,340,000 in Bethany, $47,000,000 in Dewey
Beach. Combine those figures with the unknown values of property in the
Rehoboth, Ferwick Acres area, Middlesex Beach, Sea Colany, Sussex Shores, North
Bethany area, Indian Beach, Henlopen Acres/North Shores, lLewes, Broadkill,
Primehook, Slaughter Beach, Bowers, Kitts Hummock and Pickering Beach, and the
totals represent a staggering value in real estate. Clearly, the loss of
Delaware's beaches to erosion and shoreline migration will have a very
significant economic impact.

Other Impacts

Improper management of the sandy portions of the shoreline could make the
wetlands (which are often protected fram wave erosion by beaches and dunes) more
vulnerable to destruction. Marshes exposed to wave attack ercde at a very fast
rate. Significant loss of wetlands would greatly affect the ecological
processes so necessary to fisheries and other living organisms.

Sea level rise will eventually threaten many roads, pipelines, bridge
approaches, sewers, water mains and other infrastructure. There is a real
threat that roads such as Route 1 from Rehcboth to Ferwick will have to be
abardoned at some point in the future. Fresh water supplies for same coastal
areas could become contaminated with salt to the point where they would be
unuseable.

CURRENT SHORELINE MANAGEMENT POLICY

The problem of shoreline movement is currently being addressed by the DNREC
urder provisions of the Beach Preservation Act (7 Delaware Code (Ch. 68)). The
Beach Preservation Act created a Beach Preservation Fund (at least $1,000,000 at
the beginning of each fiscal year). The INREC regulates construction on all
beaches and dunes and restricts activities detrimental to the dune/beach system.
Three major beach management programs are administered: (1) regulation of
construction and enforcement: (2) long term project planning and construction;
and (3) dune/beach maintenance.

Construction, Regulation and Enforcement

This program is designed to restrict construction in areas landward of the
dune so that an adequate buffer between the construction and water will exist,
and to minimize construction impacts on the dune when it is necessary to build
in the dune area. Restriction of construction activities to locations well
behuﬂﬂxedtmeallwsmanyyearstopassbeforeﬂ\eeznsmnpmblanneces
sitates costly corrective action. Permit requirements for construction in the
dune or beach zone include conditions designed to minimize impacts on the
natural function of the dune, the uderlying concept being that the best defense
against storms is a wide beach and a full dune. The regulations fall short of
attaining the goal of restricting all structures to locations landward of the
dune. Success has been achieved where new subdivisions have occurred, for
example in the North Bethany area. In older commnities, however, lots
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subdlndeddecadesagoaresanetmmtlmlyseawaxdofthedune The DNREC is
impelled to grant a permit for construction in these locations even if it may be
in the middle of the beach, due to the constlumlonal protection from taking

private property w:.thout ccxrpensatlon.

The regulations also fall short of protecting the dune and beach for lorng
penodsoftme,evmmamaswhemcmstmctmnmkeptlmﬂwaxﬂofmedme
Eventual shifting of the dune and beach results in houses standing literally on
the beach or at the water's edge. Due to traditionally austere staff resources,
enforcement of regulations has generally been restricted to flagrant violations.

Astmepassesa:ﬂpropertyvalusincrease the severity of the problem
increases. In addition public recreational beach areas became narrower while
the mmber of beach users becomes larger and the potential for major storm
disaster along the coast stands at an all time high.

Eventually, most beach front residents appeal to the state for financial
helpmcanymgmtpropertyrepaus If a camitment of more state and local
funding is made to assist these people, then it seems reasonable for the state
to assume more control over the construction which has created the problem in
the first place. Stricter regulations and local zoning ordinances can help in
reducing the problem. Improvement in the enforcement of regulations should also
be made. ‘

The basic intent and function of the regulatory program has remained re-
latively unchanged since its inception in 1974 -- a one person program
attempting to limit construction to an area behind the dune. The successes of
the program, when locked at relative to the expected physical life span of the
structures being built, are short lived. Houses being built in the North
Bethany area will in all likelihood stand long encugh to experience the
migration of the dune and beach to the point where houses will be over the water
for an appreciable period of the year - as ocean front houses in South Bethany
are today. ~Effective long-term success through the regulatory program has been
and will contimue to be difficult to attain, primarily due to constitutional
protection against the taking of private property and the highly dynamic and
overvhelming nature of natural forces alang the coast.

Project Planning and Construction

As part of its overall beach preservation program, the DNREC carries out
projects to mitigate beach erosion and shoreline migration. These projects have
primarily been groin construction and repair and beach nourishment. The
location and extent of the projects are largely dictated by need and available
funds. While funds appropriated annually for beach preservation projects have
varied over the years, they have averaged about $500,000 a year over the last
few years., In addition to the state's beach preservation efforts, there have
been attempts by private and mmicipal interests to mitigate beach erosion
through the construction of groins and to protect upland areas adjacent to
eroding beaches by constructing bulkheads and rip-rap revetments.

The limited amount of beach preservation funds made available has severely
hampered the extent of beach preservation activities on the oceanfront because
of the high cost of doing work there. Projects on the oceanfront have generally
been limited to the construction or repair of groins and beach nourishment at
Indian River Inlet where cocperation with the federal goverrment and the
sheltered working area provided by the interior of the inlet have allowed for
affordable projects,
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Prior to 1985, the state traditionally paid for 100% of the cost of beach
preservation measures on publicly cwned or dedicated lards and 100% of the local
ghare of federally cost shared projects. Beginning with Fiscal Year 1985
language attached to the beach preservation appropriation has required the DNREC
to give priority to projects where local or county goverrments pledge egual
funds. Ibdatethemlylocalgwermentwhld'xhaspledgedmatchmgfmﬂshas
been South Bethany. This policy has advantages and disadvantages. Advantages
are that it reduces the amount of state funds required for a project and
requires local govermments to demonstrate a camitment. Disadvantages are that
project design will be governed by (1) the amount of funds available from the
local goverrment and (2) political bourdaries, rather than technical considera-
tions. Moreover, limited state beach preservation funds may be tied up by a
lorg-term comitment for matching local contributions. The disadvantages lead
the INREC into a situation where it finds itself camitting state funds to
projects that would otherwise be considered only after more deserving projects
were completed.

Annual Dune/Beach Maintenance Program

Vegetation growing adjacent to the beach acts as a sand trap when the wind
blows at sufficient velocity to mowve the sand. Dunes form where the vegetation
traps the sand. The vegetation grows out onto the beach as far as storm driven
tides will allow. The amount of wave and tide activity impacting the beach, the
velocity and direction of the wind blowing across the beach, and the quantity of
sand determine the dimensions of the dune and beach. The dune maintenance
progmmofﬂlemRECattarp‘tstoerMarcearﬂprotectthedmesbecauseofﬂaeu
value in absorbing moderate storm energy thereby providing protection to land-
waxrd development.

The anmual dune maintenance program consists of mechanically rebuilding
dmes lost from storms; planting dune grass on newly built dunes and demuded
areas; constructing and maintaining pedestrian and vehicle dune crosscvers on
public lands and lands open to public use; fencing to keep people off the dunes
and to help sand accumilate on the dunes; and posting signs informing people to
stay off the dunes. This work is carried ocut in the coastal State parks as well
as at Ferwick Island, Dewey Beach, Rehoboth, Letses, Broadkill, Slaughter Beach,
South Bowers, Bowers, Kitts Hummock and Pickering Beach.

OPTIONS FOR RESOLVING THE BEACH EROSION PROBLEM

When reviewing the various options available for resolving the beach
erosion problem, it is tempting to ignore the current status of development and
through hindsight say how things should have been done. Unfortunately planning
mist deal with the conditions that exist today. There is a great deal of
misconception, mysticism and generally oonfused thinking surrourding beach
erosion control and the problem is often approached on an emoticnal rather than
a scientific basis. Amateurish schemes for ercosion control abound. The reason
for the uncertainties about how to deal with the problem is that erosion control
is far from an exact science. Professionals in the field are quick to point out
that although there is a large pool of scientific information on beach erosion,
understardmg its causes and the effects of restoration and protection tech-
niques must be substantially improved. .
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Three types of actions should be considered to maintain and protect
Delaware's beaches. They are strategic retreat, hardening of the shoreline, and
beach nourishment. These methods can be used individually or in same cambina-
tion with each cther. ‘

Strategic Retreat

Strategic retreat means moving structures away from the waterfront as
natural beach migration occurs. Over a period of decades consecutive rows of
strucbazsparalleltoﬂxeshoremﬂdbeevawatedleavmganopenbeach
seaward of remaining development. While this deals real:.stlcally with the
problem a mmber of political, economic and social considerations stand in the
way of making this a practical solution.

If strategic retreat was employed, one would have to determine where to
move the houses. Along the Delaware coast there are not encugh vacant lots left
in same commmities to accammodate houses moved fram the waterfront. Moreover,
ocean front lots in same commnities support condominium buildings and hotels
which either could not realistically be moved, or would be inappropriate located
elsewhere.

Another problem relates to who pays the moving and land procurement costs.
If strategic retreat was adopted ‘as policy the state would most likely be
campelled to underwrite such actions. If the property owner was required to
pick up the tab for strategic retreat then the state could force such action by
adopting a no_action policy which would in effect allow beach migration to catch
up with shoreline structures to the point where structures were sitting in the
water, destroyed or moved away. At some point, property owners would be re-
quired to clear the beach of their structure (or what was left of it) in order
to maintain an open beach. The next row of houses would begin anew the cycle of
encroaching sea and eventual loss.

Hardening of the Shoreline

Hardening of the shoreline refers to construction of engineered erosion
control devices such as groins, jetties, sea walls, bulkheads, revetments,
breakwaters, etc. to mitigate the effects of storms and beach erosion.

Generally the placement of these structures is done to protect development,
but they do not necessarily protect the beach. While such structures can be
useful in protecting development adjacent to the beach, the structure itself can
cause an increase in the rate of beach loss. Both the state and private
individuals have used this form of protection in Delaware. Groin fields have
been constructed and maintained by the state in Bethany, Rehcbhboth, Lewes,
Broadkill Beach and Slaughter Beach. Bulkheads and revetments have been built
by hameowners in South Bethany, Bethany, lewes, and Slaughter Beach. As sea
level rises and beach erosion continmues seaward of hard structures, the dry sard
beach just disappears. Mormouth, Sea Bright and North Cape May, New Jersey are
good examples of an advanced stage of shoreline hardening. Sea walls protecting
roads and houses are fronted by ocean with no beach. Residents living behind the
wall must drive several miles to use a beach. Hardening of the coast by itself
will eventually result in the loss of the beach unless a commitment to beach
nourishment is also made.
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Beach Nourishment

Beach nourishment is the process of adding sand to a particular segment of
the beach to restore it to its former width. The most cammon form of nourish-
ment is accamplished by dredging sand offshore and depositing it on the beach.
Truck hauled sand from onshore sources and barge hauled sand have also been
utilized. Beach nourishment, of course, does not stop the erosion trend, it
simply provides more time before erosion catches up with structures. Beach
nourishment achieves both goals of providing a wide recreational beach area and
reasanable storm protection to landward development. To be effective over the
long term, a beach nourishment project must be periodically maintained by
renourishment. After a beach is nourished a storm may occur resulting in the
loss of the newly built beach ard a return to the starting point. Beach
nourishment is currently the form of shore protection most advocated by coastal
engineers and geologists. To increase the benefits of a beach nourishment
project, retaimment structures such as groins may be required to hold the sand
where it is supposed to stay. The canbination of hardening the shoreline and
beach nourishment may provide optimm results in same locations.

Beach Management Goal

TO ASSURE THE CONTINUED EXISTENCE OF BEACHES IN DETAWARE THAT WILL PROVIDE
FOR ANTICIPATED RECREATIONAL NEEDS AND A OOST-EFFECTIVE LEVEL OF STORM PROTEC-

TION FOR COASTAL PROPERTIES, STRUCIURES AND INFRASTRUCTURE FOR THE NEXT 25+
YEARS.

RECOMMENDATTONS

RECOMMENDATION 1. THE STATE SHOULD DEVEIOP A STRATEGIC MANAGEMENT PIAN FOR
DETAWARE'S ATIANTIC OCEAN AND [CEIAWARE BAY BEACHES WHICH
WOULD:

a. Determine the nature and extent of the natural and
human causes of beach erosion, the current general
cordition of Delaware's beaches and the range of
likely scenarios of change due to natural factors
for 25-50-100 years into the future.

b. Quantify the economic importance of Delaware's
beaches.

c. BEanmine options to deal with beach erosion and
select the most cost effective option (or
canbination of options) for Delaware to implement.

d. Provide public education.

An analysis of a mmber of sea level rise scenarios based
upcn data available from the Envirormental Protection Agency
and the National Academy of Sciences and their possible lorg
term effects on Delaware's coastline if nature were allowed
to take its course should ke made. The study would examine
expected property losses and values ard expected shoreline
locations at varicus times in the future. The study would
look into development of a range of options for dealing with
the problem over the long term; the costs of implementing
each option in light of accelerating sea level rise; the
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RECOMMENDATTON 2.

RECOMMENDATION 3.

RECOMMENDATION 4.

public and private benefits which would accrue; and the
social, political, and economic problems created.
Develogment of the master plan should begin as soon as
possible and completed within one year. Recommended
starting date for developing the plan is April, 1988.

This recommendation is made with the understanding that
eventually a significant increase in the rate of sea level
rise or the changes wrouwght by a major storm may render any

- beach management plan obsolete requiring new directions of

thought.

THE CURRENT STATE BEACH PROTECTION PROGRAM SHOULD PROCEED
ACCORDING TO SCHEDULE. AREAS IDENTIFIED AS NEEDING
IMMEDIATE ATTENTION INCIUDE FENWICK ISIAND, SOUTH EETHANY,
AND BETHANY BEACH.

Funds for beach preservation projects have already been
recquested for those areas. Development of a master plan
should not be used as a reason for delaying action in
cammities which are considered to have critical beach
erosion problems.

THE STATE SHOULD EXAMINE WAYS TO PROVIDE ADPQUATE, STABLE
AND EQUITABLE FUNDING TO CARRYOCUT RECOMMENDATIONS OF THE
COMPREHENSIVE BEACH MANAGEMENT PLAN.

An analysis of methods to finance implementation of the
management plan including guidelines for cost sharing
between state and local goverrments should be made. Each
beach management option has costs and benefits associated
with it, and the ocosts amd benefits accrue partially to the

general public and partially to identifiable private

parties. Equity suggests that the parties who derive
benefits from publicly sponsored beach management programs
should bear their fair share of the costs. An equitable
cost share arrangement should be established for beach
projects which requires a percentage of the total cost be
paid from local contributions. The local contribution
could came from any combination of private, municipal and
county funds. The local share could be generated by a
nunber of sources including special tax districts, hotel or
room taxes, user fees assessment of property owners or
existing tax revermues. This financial analysis should begin
before completion of the management plan, utilizing cost
information as it is developed.

THE GOVERNOR SHOULD APPOINT A BODY OF KEY ADVISORS TO HELP
OVERSEE DEVELOPMENT AND IMPLEMENTATION OF THE COMPREHENSIVE
BEACH. MANAGEMENT PLAN.

A key responsibility of this group would be to promote

public awareness of the many issues swrrounding future
protection. of Delaware's beaches.
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RECOMMENDATION 5.

THE STATE SHOULD CONSIDER ESTABLISHING A COOPERATIVE
RESEARCH CENTER WITH THE UNIVERSITY OF DEIAWARE.

Because of the long term nature of this problem and the many
uncertainties related to sea level rise and cother physical
factors, contimuing study and research is needed to assure
continued reliability of the comprehensive beach management
plan and its recamendations.
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AGRICULTURAL LANDS AND THE ENVIRONMENT

INTRODUCTION

Delaware's agricultural lands are a major, irreplaceable resource which has
faced increasing pressure over the last seventy years. For three centuries,
Delaware's fertile soils have been the cornmerstone of the state's econamy. What
same may not appreciate, however, is that agricultural lands are also a keystone
towhathe.lpsholdwrmvnurmentalmtogether Agricultural lands
occupy over half (52%) of Delaware's land area, so what happens on the farm can
favorably or unfavorably affect much of the state's enviromment. Croplands and
forestlands provide open spaces for air quality enhancement and water filtering,
retention and recharge to Delaware's aquifers. Woodlards, wetlands and field
edges provide habitat for wildlife and a home for rare and erxiangered plants and
animals. Farmlands provide recreation for hunters, bird watchers and hikers.
Farmlands can also provide buffer zones for wetland and stream protection.
While Delaware farm lands provide all these envirormental benefits, above all
else, they provide food. Clearly, farming and the envirormment depend on each
other. Making the best envirormental use of land and water is not always easy
for farmers who must cope with weather, pests, disease, price risk, interest
rates, farmlard values and cash flow problems.

looking ahead to the year 2000, the big question is: Can Delaware farmers
sustain a high level of profitable food production while also protecting the
quantity and quality of the natural resources on which farming depends?
Probably not, unless Delaware agriculture gets more attention in land use and
transportation planning and eccnomic develcopment.

While the ava11ab111ty and quality of natural resources affects
agriculture, farming in turn affects the envirorment. For example, improper
animal waste utilization or disposal; overuse of nitrogen and phosphorus
fertilizers, and pesticides; stormwater runoff, erosion, and sedimentation are
significant pollution sources. Emerging technology and better management can
reduce the envircrmental pollution attributed to agriculture, but more farmers
mist adopt better management practices, especially in the vicinity of fragile
envirorments like the inland bays of Sussex County and in locations where there
is a high potential for grourdwater contamination.

Farming is also on the receiving end of envirormental pollution. Besides
sharing in the broad public concern over water quality, agriculture can suffer
the effects of air pollution, including acid rain, ozone, and other emissions.
Application of sewage sludge and septage to farmland can pose seriocus health and
ervirommental problems unless carefully contreolled and monitored. To maintain
the balance between requirements for food production and envirormmental quality,
farmers will need more technology as well as instruction on how to apply that
technology.

Farm finances also cloud the scene. Agricultural resource management
exists within an enviromment complicated by today's difficult economic
conditions in much of agriculture where even good managers are hard pressed to
maintain profitable farm operations. Many farm families are unable to devote
proper attention to resource management while survival of the farm business
preoccupies their thoughts and budgets.
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AGRICULTURAL PRACTICES THAT CAN AFFECT
THE ENVIRONMENT

Erosion and Sediment Control

The predominant soil erosion control practice used in Delaware is
conservation tillage. The ultimate in conservation tillage is no-till where
crops are produced with minimal disturbance of the soil. Delaware leads the
nation in percent of croplands under oconservation tillage. Over 80% of all
crops planted in 1986 used conservation tillage and about 50% of that figure
used no-till. Conservation tillage can cut ervsion in half when compared to
conventional tillage in a corn field. No-till reduces the erosion another 50%.

Although conservation tillage is effective and used extensively in
Delaware, it is not a panacea. A conservation system consisting of various
practices must be tailored, applied, and maintained in each field for effective
erosion and sediment control. Other practices used in Delaware include grassed
waterways, grade stabilization structures, windbreaks, crop rotation, contour
farming, croplard terracing, water and sediment control basins.

The 1985 National Farm Bill requires farmers to develop and carry out
conservation plans on highly erodible land or lose their eligibility for USDA
camodity programs. There are an estimated 38,000 acres of cropland in Delaware
(out of a total estimated 500,000 acres of cropland) which meet the hichly
ercdible definition with 80% in New Castle County. Plans designed to stabilize
those fields with the highest potential for soil erosion must be implemented by
1995, The conservation compliance provision is not yet well understood by farm
operators and even less so by absentee lardlords. lardlords renting out
cropland may have difficulty finding renters after 1990 unless the landlords
have adopted approved conservation plans.

Excessive wind and water erosion of soil may again threaten farmland
quality in Delaware as elsewhere. This will happen if grain prices rise
sufficiently to stimilate additional grain production. Farmers who want to
expand grain production often will till marginal land, or purchase or rent land
at exceptionally high prices, both of which discourage soil conservation.

Controlling erosion and sediment requires coordination among the county
conservation districts, the Department of Natural Resocurces and Envirormental
Control, the Department of Agriculture, U.S. Soil Conservation Service,
Agriculture Stabilization and Conservation Service, and the Cooperative
Extension Service. ' :

Conservation plans have been developed for over 500,000 acres of rural land
in Delaware. Unfortunately, an estimated 50% of these plans need significant
revision to bring them up to date. The Statewide Nonpoint Source Management
Plan currently being developed by DNREC should, after implementation, help to
substantially reduce water quality problems associated with agricultural
practices. This plan is scheduled for completion and implementation by Octcber,
1988.

Two cost-sharing programs assist Delaware farmers and other landowners to
install soil erosion control practices. The Agriculture Conservation Program, a
federal program administered by ASCS, provides about $200,000 of cost-share
funds each year to farmers for a variety of practices, most with erosion control
objectives.
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The second program, started in 1985, is administered by the DNREC, Division
of Soil and Water Conservation through the conservation districts. 'Ih:.s progranm
provides annual cost-sharing funds ($315,000 for fiscal year 1988) for

conservation practices. Both programs generally cost-share on a dollar for
dollar basis.

Irrigation

Agricultural water use in the state will likely increase in the future.
During the past ten years, irrigated cropland has irncreased to an estimated
60,000 acres (12% of all cropland) along with increased capacity of irrigation
systems. Recent droughts have accelerated the amount of water withdrawn by
those systems. Most of the increase in irrigation comes from groundwater,
though irrigation with surface water is also increasing.

In the future farmers will most likely want more irrigation water; however,
the cost of energy may provide an economic constraint against overpumping.
Future ratios of energy costs to crop pric% (along with costs of financing)
will influence whether farmers invest in irrigation. However, steady increases
in irrigation along with other water demarxds create the potential for conflict
among users.

In Delaware's humid climate, irrigation must be managed differently than in
drier regions. Delaware farmers need to use methods that minimize leaching of
nitrogen into groundwater while making sure crops get encugh nitrogen and water.
This is especially important considering the state's sandy soils. On sleping
lands, care must be taken not to increase erosion when irrigating. Because of
the climate, erosion can be severe when unexpected rainfall follows irrigation.

"Plant disease, insect and weed control are other problems that irrigation
management must contend with in humid regions.

Nutrient Management

Poultry manure disposal is a constant challenge as the broiler industry
seeks to minimize environmental contamination from broiler farms. The
industry's regional trade association, Delmarva Poultry Industry, Inc., has
funded limited research on poultry manure. In addition, the DNREC has

underwritten studies by the University of Delaware to seek better ways to manage
this problem.

- Nearly a million tons of manure are produced anmually from Delaware animal
and poultry operations, and this mamure has value to farmers as low-cost
fertilizer. Each year encugh mamure is produced to supply the nitrogen
requ:.rement for all the coxn grown in Delaware. - Unfortunately, overuse and
improper storage and timing of mamire applications have misused a valuable
nutrient source and contributed to contamination of surface and groundwaters. A
. successful nutrient management program would be a significant step toward

reducing the nitrate pollution of graundwater in Delaware.

A recent survey of poultry growers throughout the Delmarva peninsula
indicates that only 35 percent of growers calibrate their manure spreaders, 15
percent have their mamure analyzed for its fertilizer value, 14 percent cover
the marure with plastic when stockpiled, and four percent use a manure storage
shed. These percentages, however, reflect considerable improvement from a
similar 1981 (pre-cost share program period) survey, but there obviocusly remains
much room for improvement.
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Drainage

in Delaware has long been a necessity to farmers as well as rural
and urban communities. Legislative actions authorizing public drainage
facilities date back to 1793. Drainage facilities have undoubtedly played a
major role in establishing the strong agricultural base of productive land that
exists in Delaware today, as well as significantly contributing to the quality
of life in Delaware's rural cammmities.

. Delaware currently has about 2,000 miles oforgamzedtaxdltctm affecting
approximately 500,000 acres of watershed area. These ditches provide both
dlrectarﬂuﬂn'ectbemﬁtstoloo ,000 pecple and almost one-half of the state-
maintained roads. The 2,000 miles ofo:gamzedtaxd:.tch&sareadmmsteredby
over 200 tax ditch o:ganizatims Tax ditches create a mechanism for restoring
old or poorly-functioning drainage systems, for creating new or enlarging
systems, and for providing maintenance.

Tax ditches benefit agricultural productivity by creating conditions which
either increase yield per acre on prime farmiands, or permit the cultivation of
lands that would be unprofitable or impossible to farm if drainage was not
available. As such, tax ditches increase the value of many wet rural lands for
use as croplard, maintaining the agricultural economic base of rural areas and
encouraging the preservation of a rural landscape ard a way of life. Moreover,
drainage allows better management of agricultural lands including the
implementation of best management procedures. However, drainage has also
pramcted residential development in same wetland areas that would otherwise have
been too wet for constructlon.

Much of the environmental criticism of drainage ditches centers on
conversions of freshwater wetlands and chamnelization of large streams. For
example, the U.S., Fish and Wildlife service reports that drainage in Delaware
has directly or indirectly caused 82% of the loss of freshwater wetlands (a
decline of 31,200 acres) between 1956 and 1979. Part of the drainage prcblem
stems from debate over what does or does not constitute a freshwater wetlard,
particularly since an understandmg of what land types function ecologically as
"wetlands" was broadened in the 1970s.

One of the most disturbing aspects of drainage projects from an
envirarmental viewpoint is the mechanical chamnelization of certain types of
streams. There is a body of scientific and technical literature indicating that
stream channelization may adversely affect levels of dissolved oxygen and
turbidity, mutrient levels, sediment flow, surface and groundwater hydrology,
and riparian and aquatic biota along a watercourse. While some of these impacts
are short-lived, many can be chronic detriments, however, better channel design,
installation and maintenance procedures can avoid or minimize some of the
envirommental detriments. After drainage chamnels have been installed or
reexcavated, there are procedures that can be done to lessen envirormental
impacts. For example, a relatively new concept of water management (controlled
drainage) has evolved that can provide flood protection and drainage benefits,
minimize the negative impacts to wetlands, and improve water quality. It
entails a total watershed system of land and water management involving land
treatment practices coupled with structural measures. Finally, substantial
enhancement of wildlife habitat plus improvement in water quality and erosion
control could be achieved by better use and management of ditch-edge vegetative
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buffer strips. The innovative water management concept of controlled drainage
has been tested in other states, principally North Carolina and has shown to
produce the following results:

1. Agriculture will benefit from improved water supply and
water conservation. (Roughly a 20~30% increase in

production can be expected.)

2. As much as 35% reduction in nitrate levels in surface waters
can be achieved.

3. Fish and wildlife values can be enhanced with the increased
water storage in chamnels and wetlard areas.

4. Wetland values should also be increased reducing drought
stress and improving the water regime in these areas.

The Soil Conservation Service ard the conservation districts in Delaware
are installing water control structures to test this technology. Delaware State
College and others plan to monitor water quality where these structures are
built. This approach holds great pramise in Delaware as a means to resolve a
historically heated and controversial issue.

REOMMENDATTONS

REQCOMMENDATION 1.

INCREASE ENVIRONMENTAL PROTECTION AND CONSERVATION MEASURES
ON AGRICULTURAL IANDS TO HELP ENSURE A QUALITY FUTURE
ENVIRONMENT.  Actions necessary to carry out this
recamendation include but are not limited to the following:

a. Traditional institutions for agricultural technoloqy
are the best means of implementing new conservation
initiatives. These include the conservation districts,
USDA Agencies, the state Department of Agriculture, the
state's land grant colleges and individual farmers
working together.

b.  Conservation districts should-continue to expand their
involvement in envirommental aspects of solid waste
management, water cquality, water supply, wildlife

habitat, forestry, latest technology drainage and land
use planning and should:

1. Promote the use of conservation tillage (e.g. no-
till practices.

2. Increase the voluntary use of integrated pest
management practices, reducing or eliminating
unnecessary pesticide use, and increase monitoring

. for possible pesticide contamination problems even
when proper application procedures are followed.

3. Develop a state-level system to quantitatively
track pesticide use in Delaware.
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d.

4. Increase the voluntary use of nutrient management
plans, with a particular goal of not applying more
fertilizers than the crops can uptake.

5. Increase the voluntary use of animal waste
management plans, with particular attention given
to envirommentally-sound disposal or use of
poultry mamure ard dead chickens.

6. Increase controlled drainage practices that
improve water quality and enhance wetlands,
fisheries and wildlife habitats.

7. 1Increase the voluntary use of ercsion control ‘
. practices to reduce sediment munoff.

8. Encourage surface water drainage only as needed
for maintaining or enhancing already existing
croplard; the creation or restoration of drainage
ditches that would unjustifiably convert existing
wetlands to cropland or building sites should be
discouraged.

9. Increase struchural diversity of aquatic habitats
(e.g. pools, riffles, undercuts, wetland
vegetation interspersion) can be done in part via
water control structures.

10. Avoid or lessen the chamnelization of perennial
streams and those intermittent streams which flow

" through wetlands.

1l1. Increase the use of lw-_j.npact channel renovation
methods where practical (e.g. "snag and clean"),
whllede::reasmgtomeextentpracucalmeuse
of mechanical chamnelization for chamnel creatlon
or restoration.

12. Make more and better use of hedgerows and
vegetated buffer strips adjacent to drainage
ditches, both to improve water quality prior to
farmland runoff and to enhance on-farm wildlife

The implementation of the Delaware Association of
Conservation District's five year plan will help
implement this recommendation. Those plans however,
appear to need more input from state agencies involved
with forestry, wildlife, fisheries, wetlands, water
pollution and water supply, in terms of the plans'
development, implementation and monitoring.

Conservation district cost share programs should be
"continued and strengthened.
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ALTERNATIVE AGRICULTURAL ENTERPRISES WITH
POS TIVE ENVIRONMENTAL EFFECTS

Declining farm incomes for many Delaware farmers creates increased interest
in alternative agricultural enterprises. Since some of these altermative
enterprises have positive envirarmental implications, they are especially worthy
of pramotion., Farm Forestry in particular deserves consideration since Delaware
contains some marginal cropland that may warrant conversion to growing trees.
The long-termm outlock for lumber and other forest products is favorable.
Biomass farming —— the production of crops and wood for conversion to energy —

© . also could became an ecanamic alternative.

Working with the University of Delaware, the Department of Agriculture has
funded research on new cropping altermatives including dry edible beans, grain
sorghum, yellow-flesh potatoes, seedless watermelons, and are looking at the new
mrketbgbaiststotmditimalatpsmzduaspadagi:gsizeBpotatoesﬁmﬂuee
pourd bags and marketing them as "Small Wonders."

The DOA has also co-sponsored an alternmative agriculture conference in
cocperation with Penn State University and has participated with 12 Delaware
farmers in an Ag Diversification Conference sponsored by SUCCESSFUL FARMING

magazine. The Department is also planning for research into new vanet:.es of
watermelon, lupines, amd other areas.

The Department also has many other programs designed to provide production
and marketing information to farmers considering alternative agriculture
enterprises with positive envirommental impacts.

Diversification is highly desirable but is notv without problems.
Diversifying for local markets can make good econamic and ervirormental sense
- when all pros and cons are recognized and adeguately addressed.

Regenerative Farming

Envirormental problems associated with agriculture raise questions about
the future desirability of conventiocnal farming systems. How to profitably
produce the quality of food demanded by consumers while protecting public
health, fish and wildlife, and the land itself is the major challenge facing
Delaware farmers. Fortunately, regenerative farming practices are available
that maximize the use of biological processes rather than chemical. Some
farmers have a long history of regenerative farming. Others have recently begun
to practlce regenerative farming producing biological nitrogen with cover crops,
using integrated pest management, fertilizing with poultry manure, and
eliminating or reducing yearly phosphorus and potash applications when justified

by soil tests. Yet there is much more that can be done toward a sustainable
cammercial agriculture.

Regenerative agriculture relies on practices such as selective crop
rotations; timely tillage and plantmg innovative management of organic wastes
and crop residues; biological nitrogen-fixation; use of animal marures, legumes,
and green marures; and biological pest control. When necessary, limited amounts
of synthetic fertilizers, envirommentally safe pesticides, growth regulators,
ard llvestock feed additives are used
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RECOMMENDATTON INCREASE PROMOTION OF ALTERNATIVE AGRICULIURAL ENTERPRISES
WITH POSITIVE ENVIRONMENTAL IMPACTS SUCH AS THOSE EFFORTS
NOW BEING CARRTIED OUT BY THE DELAWARE DEPARTMENT OF
AGRICULTURE AS WELL AS FARM FORESTRY AND REGENERATIVE
FARMING.

This increased pramotion should also include efforts to
attract a major food processor to Delaware which would
provide a local market to hardle new farm products.

FOREST MANAGEMENT

Over the last 33 years, forestlaris in Delaware have declined, from about
448,000 acres in 1954 down to 376,000 in 1987, or about a 16% reduction (if one
uses the 1957 forestlamd base of 388,000 acres, then the decline is only 4% over
the past 30 years). Thus, while some forestland conversions have occurred, the
base remains fairly constant. More important than the decrease in forestlands
are the changes in timber type that have occurred.

The 1957 survey of timber resources showed 199,000 acres of lcblolly pine,
while the 1987 survey documented only 79,000 acres. Although there have been
dtherchangesmtmbe.rtyp&stlmxghmtﬂmestate none has been as dramatic as
the laoblolly pine.

Ancther trend that has statewide significance is the increase of wetter-
forest tree species such as red maple, black gum and sweetqum at the expense of
drier-forest tree species. These wetter tree species are considered by
foresters and forest industries as weed species and undesirable for forest
preducts. In conjunction with this increase, a decrease in white oak, red oak,
yellow=-poplar and hickories has occurred. These drier-forest hardwoods are the
most desirable to grow for forest products and wildlife food. The reasons for
conversion of dry forest to wet forest can include one or more of the following:

1. Past harvesting activities removed the oaks and hickories
and have left the qums and maples, therefore eliminating the
seed source for natural regeneration of oaks and hickories;

2. Past harvesting practices that do not favor natural
regeneratlon of ocaks amd hickories have let the gum and
maple species became establlshed thereby suppressing any
other tree species:; ' :

3. -D:ulght corditions have increased red oak mortality due to
water stress and secondary insects and diseases; and

4. Gypsy moth, forest tent caterpillar, ocak leaf skeletonizer,
and other forest pests cambined have reduced the population -
of the oak and hJ.ckory types

Ancther possible cause is the destruction of woodland marmade drainage
systems during the harvesting of timber which may create a substantially wetter
area during the reforestation period.

REQOMMENDATTON DEIAWAREAGRIGJI!IUREANDFORESTRYR)IICYSHGJIDPROVIDEFOR
THE FOLLOWING ENVIRONMENTAI. OONSIDERATIONS:
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a. Encourage the produd:ion of desirable forest tree
species (loblolly pine, cak ard hickory).

b. Replace row crop farming on marginal land with
timber management.

c. New development in forested wetlands should be
closely controlled and ultimately elm.mated by
the year 2000.

d. Requixe sumission of a reforestation plan and a
ditch operations and maintenance plan (if
applicable) for approval by the Delaware
Department of Agricul‘b.xre's forestry section prior

to timber harvesting.

e. Subject timber harvest cperatlons to the erosa.on
and sediment control requirements established in
the state's Erosion and Sediment Control Act and
require that altered drainage patterns be

- yestored.

f. Encourage use of special considerations when
harvesting on slopes greater than 6% and when
harvesting up to a stream or ditch (e.g. selective
cutting) .

g. Bamine desirability of harvesting only durmg
specific seasons to maximize natural reforestation
- of desirable species.

| PRESERVATION OF AGRICULTURAL LANDS

The importance of agricultural lands to Delaware's environment and economy
suggest that preservation of farm (and forest) lands be made a priority.
Farmland preservation must also be a camponent of a state comprehensive open
space program recommernded elsewhere in this report. The use of land for
agriculture can rarely compete econcmically with commercial and residential lard
uses and can be incaompatible with surrounding land uses due to the need for
large undivided tracts of land, dedicated water resources, and the activities
associated with agriculture (including livestock and manure, herbicide and
pesticide application, etc.). Consequently, there is great pressure in the real
estate market to convert agricultural land to other uses, particularly
residential. The state's current Agricultural Iands Preservation program,
operating under the Agricultural lands Preservation Act, is non-regulatory and
cannot adequately counter market pressures. Figure 26 shows that the amount of
farmland in Delaware has significantly decreased in the last century and is

mcpectedtofurﬂmerdmasempercentoftotallarﬂareaarﬂacmalacreageby
the turn of the century. -

Farmland and forestland should be protected and preserved as part of a
state policy which balances social envirommental and economic needs. Farm and

forest lands should be well defined but need not be limited to- prime
agricultural land.
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Figure 26
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Recognizing that the vitality of Delaware's agricultural industry is
directly related to the quality of the state's envirorment (and vice-versa) and
that the market system will ultimately determine how much land stays in active
farming, the following recammendations are made: -

REQOMMENDATTONS :

RECCMMENDATION 1.

RECOMMENDATION 2.

THE STATE SHOULD TAKE ACTIONS TO INCREASE THE AVERAGE, NET
FARM INCOME FOR DEIAWARE FARMS SO THAT SIGNIFICANT NUMBERS
OF DEIAWARE FARMERS CAN REMAIN IN FARMING. Implementation
of this recamendation will help preserve farmland at low
cost, provide economically beneficial use of land, amd
enhance the social and physical envirorment of the state.

Such actions should include:

a. Assistance to farmers in commodity diversification.

b. Assist farmers in reaching export markets.

c. Strengthen in state and domestic markets.
d. Provide financial management assistance to farmers.

e. Increase economic support of those sectors that
support, process and distribute agricultural products
in Delaware. .

THE STATE SHOULD CONSIDER ESTABLISHING AGRICULTURAL
DISTRICTS within which farm and forest landowners could
voluntarily agree to restrict the use of their properties to
certain agricultural amd forestry uses for a specified
nmaber of years. In return state and local goverrments
would be committed to policies that faver the contimiation
of agricultural uses. Other agricultural preservation
techniques, same of which would be facilitated by the
creation of agricultural districts and which may merit
consideration include:

Transfer of Development Rights

Purchase of Development Rights

Impact Fees & Special Tax/Service Districts
General Growth Management Policies

In addition, Delaware's Land Evaluation and Site
Assessment Program (LESA) should be used to identify
Delaware's low, medium amd high quality farm and forest
land.
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PROTECTING OUR HISTORIC AND PREHISTORIC
CULTURAL RESOURCES

INTRODUCTION

Historic and prehistoric cultural resources are nonrenewable pages from
hlstoryarxdp:ehlstozythatawedestroyedcanmverberecovered For more
than 12,000 years prior to the arrival of Eurcpean colaonists, the ancestors of
" the Lenni lenape and Nanticoke Indians, gave rise to a long series of cultures.
Archaeclogical sites from both prehistoric amd early historic perieds lie in
quiet testimony to the people and cultures who helped shape the state. From the
eighteenth century on, many historic sites, buildings, objects and structures
remain to form the cultural landscape we see today, each reflecting the values
and technology of its time. Yet, the significant historic resources of the
state are a relatively thin mantle over the landscape for two reasons, First,
for most of its prehistory & history, Delaware's population settled at low
densities. Second, Delaware has gained more than half its carrent population
since 1940. Consequently, the historic amd prehistoric resources of the state
are relatively few in nunber and are increasingly threatened by modern
development.

These cultural resources are more than by-products of ocur past; they have
value today and will have increased value in the future. Much of Delaware's
attractiveness is derived from its historic setting where the events and people
of prehistory and history are interpreted through the sites, buildings amd
historic districts that remain. 1In the State operated museums and historic
sites alone, 130,000 people anmually visit to learn of Delaware's history and
prehistory. Educatlonal value ard enjoyment go hand-in-hand. Major attractions
for tourism include well-preserved historic districts such as Dover, New Castle
and Odessa, as well as sites like Eleutherian Mills/Hagley and Winterthur.

Historic properties can also be a key to economic developme.nt and
revitalization. Since 1981 the federal investment tax credit program for the
rehabilitation of properties listed in the National Register of Historic Places
has stimulated the private sector to invest nearly $40 million in certified
rehabilitation (See Figure 27). Econcmic benefits include increased trades
mplo;mentaniannwreasedlocaltaxbasebyretmungmﬂemsedbundmgsto
modern uses.

KEY HISTORIC RESOURCE PROTECTIONVISSUES

: Historic resources are threatened by two related forces: (1) destruction
- through development, and (2) lack of public appreciation for their value as a
- aidtural inheritance and an economic asset. Individual historic sites are

threatened by neglect, demclition, insensitive rehabilitation and, in the case
of archaeological sites, destruction through graund disturbance. Often times
the character of these sites is undermined by incompatible development.

Preserving all of Delaware's historic resources is not feasible nor
necessarﬂy desirable in the face of needs for good housing and services for a
growing populaticn., The question is often asked, "When have we saved enough of
Delawares' historic resocurces?” The phrase “saved enough" must be considered in
a certain context. Historic structures, buildings and districts are an integral
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Millions of Dollars in Rehabilitation

FIGURE 2: DELAWARE HISTORIC PROPERTY REHABILITATION
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Figure 27
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Source: Division of Historical and Cultural Affairs
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part of the cultural and natural la:ﬂscapeofthestate. They help define the
character of Delaware by exhibiting mans' interaction in agriculture, industry
and commerce with the states' natural environment. Inthlsoontext,ﬂue
question then becomes, when have we saved enough of Delawares' historic
character in countryside, town or city? The answer lies in an evaluation
process. Scme areas ard buildings exhibit this historic character and linkage
with the past more clearly than others. The significance of these sites is
indicated by their listing in the National Register of Historic Places. Today,
24 percent (6832 properties) of the total number of historic properties
dnventoried in the state are listed in the national register. The process of

identifying these significant properties is contimuing. Figure 28 shows the
distrilution statewide of naticnal mgister listings.

The State Bureau of Ardlaeology and Historic Preservation has conducted an
historic property inventory since 1977. At the present time the inventory,
representing all buildings and structures that pre-date 1945, is approximately
95% camplete with 28,387 properties on record. The  loss rate of historic
properties varies throughout the state but has generally been accelerating since’
1940. The Delaware Statewide Comprehensive Historic Preservation Plan uses U.S.
Census data on "dwelling units" or "housing units" in pre-1940 structures to
develop a measure of historic property loss. A crude projection of continued -
rate of loss can be calculated by taking the average rate of loss for the three
decades from 1950 - 1980 (13.8%) and apply it to the 1980's and 1990's (Figure
4). Applying that rate to the 1980's, approximately 6,600 housing units will be
lost during that decade; an additional 5,700 will disappear during the 1990's.
Thus by the year 2,000, ancther 12,300 housing units would be lost from
Delawares' pre-1940 housing stock. The cambined loss of pre-1940 housing units
for the secornd half of the twentieth century (actual and projected) is 4Q,217
units; 50 percent of the units standing in 1950. With approximately 24 percent
of the pre-1940 housing stock listed in the national register, the state faces
the loss of 3,406 significant historic resocurces by the year 2,000. Figure 29
shows the mnnber of housing units in pre-1940 structures by county from 1950 to
1980.

Archaeclogical sites are generally more significant for the information
they contain about the past then for their contribution to the acultural
landscape of the state today. Therefore, their preservation in place is not as
critical to the States' cultural landscape. However, a sample of all kinds of
archaeological sites from different periods and in different envirormental zones
should be conserved in-place for future study.

Archaeological sites, by their very nature, are difficult to locate. At
the present time 2084 archaeological sites have been recorded in Delaware
representing prehistoric and early historic periods. This represents an
estimated 15 percent of the 15,630 sites which once existed or remain on the
landscape. The rate of loss is equally difficult to project. One means of
estimating loss is to estimate the land area that will be subject to new
develorment. Estimates provided by the University of Delaware, College of Urban
Affairs and Public Policy, indicate that in New Castle County alone, 54,000
gross acres of new develcpment will ocour between 1987 and 2000. Construction
associated with that development would mean the loss of 810 sites or 7.5 percent
. of the total sites potentially available for study in the county. If an
estimated additional 15,000 acres of developne.nt in Kent and Sussex Oounties
cambined is included, then the total statewide site loss would be 1,035 sites or
nmepe.rcentofthetotalmmberofsmesmnammg
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. Figure 28
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Pre-1940 Housling Unlts

'Figure- 29
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The loss rates for historic amd archaeological rescurces are based on
statewide averages. Therefore, in same areas of the state the loss rate is very
high while in other areas it is low. The greatest threats are occurring in
rapidly developing areas such as the Atlantic coastal area, the greater Dover
area and in the Newark-Wilmington growth corridor. The loss rate is further
capounded by the fact that these areas also have some of the highest site
densities in the state. In these locations, losses of archaeological sites, are
as high as two percent per year so that potentially all significant
archaeological sites in the high growth areas could be lost within 50 years. In
many instances, sites in these areas represent the only examples of certain site
types and time periods. It is clear that in same areas of the state, historic
- and archaeological sites are especially threatened; loss rates are hich and, in
| many cases, resources are unique. In these areas, efforts by both the public

ard private sectors to record ard preserve significant properties and sites must
be given priority. _

The protection of historic and archaeological sites is a complex problem

. that state goverrment camnct accomplish on its own. All levels of goverrment

arnd the private sector must participate. Nevertheless, the state must take a

leadership role in establishing a statewide historic preservation program. This

leadership must include a central coordinating function, the development of

- incentive programs and the implementation of regulatory oversight on state
goverrmental actions.

RECOMMENDATTIONS

RECOMMENDATION 1. IMPROVE COORDINATION OF ARCHAEOLOGICAL: AND HISTORIC
PRESERVATION PROGRAMS BY DESIGNATING THE BURERU OF
ARCHAEOLOGY AND HISTORIC PRESERVATION THE IEAD AGENCY IN
CARRYING OUT DEIAWARE'S HISTORIC FRESERVATION PROGRAM AND
PROVIDE FULL STATE SUFPORT FOR THE BUREAU. Functions of the
ureau would be to: .

a. Provide statewide plans, policies and standards.

b. Provide point-of—contact' for state and local land use
coordinators on historic issues.

c. Provide information for use in automated plamning data
systems. :

d. ',Provide central program administration of State
programs and oversight of other programs.

e. Participate in State De\ielopnent Advisory Service.

At the present time Delaware does not have a state
mandated preservation program. The general fund supplies
match for a grant from the Department of the Interior to
carry out largely federal functions. To provide a
leadership role in historic preservation the bureau must
have the capability to establish and administer state
priorities and programs and not be totally dependent on
federal priorities and funding schedules.
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RECOMMENDATION 2. STRENGTHEN STATE STEWARDSHIP OF SIGNIFICANT HISTORIC
PROPERTIES BY PROVIDING PROTECTION FOR STATE OWNED OR
CONTROLLED PROPERTIES.

Means to implement this recammendation are:

a.

' Develcop legislation to require all state agencies who

own, control or may affect significant historic
properties or archaeological sites to obtain the
caoments of the Bureau of Archaeology and Historic
Preservation prior to implementing any development
activity.

State government should set an example of responsible
stewardship of state owned historic properties and
sites. Insensitive rehabilitation and the application
of inappropriate construction techniques have damaged
significant historic properties in state ownership.
In addition, wvaluable archaeological sites have been
destroyed by state sponsored construction projects.
Bureau historians, archaeologists, architectural
historians, and architects should review proijects
effecting properties listed in the National Register of
Historic Places.

Amend the State Anticuity Act to expand jurisdiction to
the protection of significant historic shipwrecks.

At the present time, Delaware law protects.

archaeological sites on state owned or controlled
lands. Historic. shipwrecks are not specifically
covered and are currently protected only by the
subaguecus lands permit and lease system of the INREC.
In the face of increasing efforts to search for and
salvage historic shipwrecks the state needs to more
exp11c1.tly declare its authority over such sites as an
important historic resource to insure that the state
and public interests are best served.

RECOMMENDATTION 3. 'IHESIP.IESHCIJIDPRDVIDEIDCALGOVERI‘MENISWITHSUFTICENT
MEANS TO PROTECT HISTORIC AND PREHISTORIC RESOURCES BY:

a.

Requiring historic preservation elements in all local
camprehensive development plans.

The real responsibility and legal power to protect
historic resources rests at the local level. Without
historic preservation elements in local camprehensive
plans, however, historic zoning and regulations are not
legally enforceable, This would provide local
governments with the tools necessary to protect
significant historic resources.

Recammendations in the land Use and the Enviromment
section of this report illustrate ways in which
historic preservatlon objectives can be partly

. achieved.



RECOMMENDATION 4.

RECOMMENDATION 5.

Developing state legislation for historic property

housing and building codes that are sensitive to the
unigue architecture of historic buildings.

Applications of modern housing and building codes to
historic structures may inadvertently damage
significant elements of historic properties. Codes
should be developed or existing codes modified to allow
for flexible code application when applied to
properties listed in the National Register of Historic
Places.

PROVIDE INCENTIVES FOR HISTORIC PRESERVATION BY:

a.

Establishing a state matching grants program for the

restoration or rehabilitation of properties listed in

the National Register of Historic Places and owned by
lic or private ies.

This prov;das state incentives for stabilization and
rehabilitation and can be a catalyst for growth within
existing comunities or certain historic (target) areas
within those commnities.

Exploring the feasibility of state and local tax
incentives to encourage rehabilitation of owner
ocoupied arnd income producing properties listed in the
National Reqgister of Historic Places.

Tax incentive programs would provide state and local
incentives for stabilizing existing commnities and
neighborhoods provide the catalyst for this
development. This could encourage population density
and centralized land use through the rehabilitation of
historic properties in existing communities.

ENVIRONMENTAL EDUCATION PROGRAMS SHOULD INCILUDE HISTORIC AND
ARCHAFEOILOGICAL PRESERVATION OOMPONENIS.

Recommendations in the Ervirommental Education Section

of this report provide the means by which this
recamendation can be implemented.
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OPEN SPACE AND RECREATION

INTRODUCTION

No ervirormental legacy would be complete without an adequate supply of -
open space for the many envirommentally related functions that it provides: air
quality filtering, aquifer recharge and protection, habitat for flora and fuana
and a location for many forms of active and passive outdoor recreation. Open
space comes in many forms such as agricultural lards, marshlands, wildlife
sanctuaries, public parks, protected natural areas, lakes and ponds.

Many significant efforts have been made by the state, local goverrments and
concerned envirommental groups to protect open space. Agricultural lands
preservation legislation was enacted, acres of parkland dedicated and large
tracts of sensitive lands purchased to protect critical landscapes.
Unfortunately, however, thousards of acres of open space have also been lost due
to a lack of coordination, underfunding. and conflicting pricrities. For
example, the interests of hunters, water managers, agri=business, recreation
enthusiasts and conservationists are often in conflict — yet all support the
need for open space.

Same camponents of open space such as marshlands, lakes and ponds, critical
natural areas and agricultural lands have been discussed in various contexts
throughout this report. This section is concermed with open space principally
as a resource for active and passive ocutdoor recreation and conservation.

AVAILABILITY OF RESOURCES

Delaware's statewide park and conservation area network not only play an
important role in providing open space for recreation but also protect
distinctive scenic, natural, ailtural, and historic resources. Delaware has
over 10,000 acres of state park lands where natural and historic landscapes are
conserved alorng with space for active and passive recreation.

6,700 acres of county, small town and mmicipal park lands are available
statewide for recreation. In this system there are intensively developed parks
with ballfields, basketball courts, pools and even golf courses., Same park
areas have wide open meadows or dunes and wooded places for passive recreation.
Closest to home there are neighborhood and school playgrourds - nearly 350
statewide. Open space areas for recreation have grown from approximately 2,110
acres (at 182 sites) in 1965 to today's 6,710 acres (at 345 sites). Open space
for urban recreation, particularly in Wilmington, has not grown at the same rate
as those in other New Castle County locations. Wilmington manages 50 sites on
278 acres. Althouwh the mmber of softball fields, basketball courts arnd
playgrourds have increased in the last two decades, urban facility needs in
Wilmington are still great.

The State Division of Fish and Wildlife manages 33,000 acres of land and
water including wildlife areas, fishing and boating access points and freshwater
pords. large parcels are fourd statewide particularly along the Delaware River
agtzay coastline and the mlard bays. Pords dot the landscape throughout the
s . .
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State Forests provide conservation and recreation benefits, provide habitat
for wildlife and a place for active and passive recreation. Nearly 16,000 acres
of land are held by the U. S. Fish and Wildlife Service. These lands are
managed for wildlife and represent extensive tracts of open space.

Outdoor recreation open space in Delaware has grown considerably since
1966. The Federal land and Water Conservation Fund Act of 1965 has provided the
State with $28.5 million for outdoor recreation needs. These apprcprlatlons
have been matched with state and local monies and private donations to acquire
and develop land for parks and conservation areas. While this program has been
effective present day recreation and conservation needs remain umet. Future
open space needs for recreation will be difficult to meet.

'RESOURCES FOR THE FUTURE

The 1984 Delaware Outdoors, the statewide comprehensive outdoor recreation
plan, indicates statewide facility and resource-base deficits at least through
the year 2000. Wwhile these deficits should be met by both the public and
private sectors, citizens traditionally look to government to fulfill
traditional park and recreation needs.

In order to meet the public's recreation demand for facilities many more
land areas around the state must be acquired to provide close to hame recreation
and to protect valuable or disappearing natural landscapes. A range of sites

fmmvestpocket parks in towns, to state parks and nature preserves, and
wildlife areas are needed. '

Greenways is a means to tie recreation and conservation areas together, the
‘result being a contiguous, relatively large, unintenupted area where recreation,
wildlife protection and other forms of resouwrce conservation can co-exist.
Greenwaysarenotnew There is a natiomwide trend to establish greerways which
may be in public or in private ownership.

Rivers and streams are natural corridors, offering trails on the shores and
boating or canceing in mid-stream. They can link existing open areas in state
parks, forests, wildlife areas and ponds, the entire network winding through
both rural and urban areas. Abandoned rail lines under same circumstances could
become hiking, biking and bridle paths. Utility rights-of-way also can provide
open space not only for hikers and bicyclists but also for wildlife.:

As recreation trends change, Americans place increased demands on recrea-
tion lands ard natural resocurces. As these resources become heavily used, con-
fllctsusuallyansebetweencanpetmgusergmpsarﬂmeresmm In addi-
tion, heavily used resources may also experience problems related to vandalism,
public safety, liability, sanitation, litter control ard other envirommental
impacts such as: all terrain vehicle use, heavy (licensed) beach vehicle and
boating use ard general overuse of facilities.

KEY OPEN SPACE ISSUES

Acquisition and Development

The preservaticn of open space will be increasingly important as Delaware
contimies to develop and its population increases. In-holdings and lands
adjacent to existing park properties are needed to protect sensitive resources.
Mmicipal governments should designate areas within or near their boundaries to
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meet close-to~hame recreation needs as well as to protect important examples of
our state's natural heritage. Integrated approaches to recreation and wildlife
management such as greerways should be encouraged.

Not all open space suitable for recreation fall under the traditional
responsibility of public or private land management agencies. The public and
private sectors should cooperate to insure availability and protection of same
areas. This may require new approaches and or o:ganizations such as non-profit
lard trusts.

" Funding

Stable funding is needed to ensure sufficient open space. The Delaware
Iand and Water Oonservation Trust Furd, established by the General Assembly in
1985 is used for planning, acquisition, and development of public parks,
recreation facilities and conservation areas. The trust fund supplements ard, if
necessary, replaces declinin; federal furxds. Matching grants can be given to
state and local agencies using only the trust's interest with the principle

intact. As of November 1, 1987 the trust fund principle stards at
$3.63 million. The interest to date is approximately $150,000.

Conflicts of Resource Use vs. Protection

The conflicts of resource use versus protection are gettmg worse. Pecple
recreating often campete with wildlife, fisheries, and other uses for the same
sites. Same cooperative arrangements work while others don't. While - land
managing agencies are confronted with the responsibility to pramote a balance of
use and resource protection, increased attention should be given to public
policy that promotes the wisest use of Delaware's sensitive recreation areas.
As public resources become heavily used, the public must be involved J.n setting
priorities for those uses.

Before actions necessary to preserve adequate open space for the future can
be taken, there will be a need to evaluate the adequacy of existing parks and
wildlife areas. In the past, Delaware has acquired lards for fish and wildlife, -
parks and forestry through purchase, donation and federal transfer. Fiqures
30 through 33 shows these land acquisition trends.

RECOMMENDATTONS

RECRMENDATION 1. THE STATE SHOULD ESTABRLISH A COMPREHENSIVE LANDS ACQUISITION
PROGRAM. ,

The program should refine criteria to identify lands for
protective acquisition that balances the values of different
groups and purposes. Criteria should address why protective
acquisition is needed, how much land is needed, and the most
effective means of ensuring protection.: The program should
incorporate a variety of protective methods such as tax
incentives, zoning restrictions, conservation easements and
voluntary associations. However, ocutright land acguisition
isrecognizedasﬂxebostmeansofensuringlong—term
protection. A strategy or process for administering these
criteria needs to be developed to provide guidance for
capital budgeting and program planning.

130



Figure 30
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Figure 31
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Figure 32
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Figure 33

YA
0861 0L6L 0964 0s61L orél
L b | m a0
L% | v
I-00%
0001
[-006!
I-000Z
-oost
‘ADD WOUI WIISNVHL X N
.............. NOIL¥NOG O
ISVHIYNd O | oosc
puaban
L ooor
D
-~ Q0sy

JWYMY T3
ANLSTHOS
SAN3YL NOILISINDOV ANV

S0V

Source:

Department of Natural Resources and Environmental Control

134



RECOMMENDATION 2.

RECOMMENDATION 3.

REOOMMENDATION 4.

RECOMMENDATION. 5.

' RECOMMENDATION 6.

THE DEILAWARE LAND AND WATER CONSERVATION TRUST FUND SHOULD

- BE BROUGHT TO A SUFFICIENT IEVEL AS SOON AS POSSIBLE TO

PHWIDEFURIHEMSTGZITIGLIANDA@ISH‘IONANDC(H‘EDOR
RECREATION AND DEVELOPMENT NEEDS. :

Goverrment and private contribations to the Trust Fuxd
should be encouraged. After the initial goal is met further
contrilbutions will be determined by expressed demand for
assistance, inflation, rate of return on investment,
availability of federal funds, and the recreation and open
space needs analysis of the Statewide Comprehensive Outdoor
Recreation Plan.

PUBLIC AND PRIVATE AGENCIES SHOULD ADOPT THE GREENWAY
OONCEPT AND WORK TOGETHER TO FUT GREENWAYS IN PLACE FOR THE
BENEFIT OF ALLL RECREATION, CONSERVATION AND PRESERVATICON
INTERESTS.

TAX INCENTIVES SHOULD BE AFFORDED THOSE WHO VOLUNTARILY
DONATE 1ANDS TO BE PRESERVED IN OPEN SPACE.

TO PROTECT THE NATURAL RESOURCES AND THE RIGHIS OF PRIVATE
FROPERTY OWNERS, ALL TERRAIN AND OFFROAD VEHICLE USE SHOULD
BE RESTRICTED THROUGH LICENSING AND REGUILATION.

Organizations representing ATV's and ORV's should be
encouraged to provide special areas for specialized vehicle
use through private action.

THE STATE SHOULD ASSESS THE ENVIRONMENTAL IMPACTS OF
RECREATTIONAL: BOATING.

Policy should be established to prevent over-use of
facilities ard user group conflicts. The use of dry-
storage facilities should be investigated as an alternmative
to increased marina development. Consideration should be
given to training amd licensing boat operators, especially
youth.
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PART IV

CROSS CUTTING ISSUES R



LAND USE AND THE ENVIRONMENT

INTRODUCTION

Under the Delaware Constitution state government has ultimate
responsibility for the protection of natural resources. The powers of the
comnty and mmnicipal governments are largely subordinate and derived from the
state. While the courts adjudicate disputes between individuals and goverrment,
the Govermor is responsible for establishing policy to manage the state's
enviramental resources. :

: Gradually, but very persistently, steps taken to manage the state's
envirommental resources have becare more frequent since the 1950's. There are
many reasons for this. The state's population has doubled; access to the -
Delaware Bay and shore areas has greatly improved bringing thousands of visitors
and summer homeowners to those regions. Farming, home building and
manufacturing have alsc continued to change and expand. As this report has
repeatedly pointed out, these activities, taken in caombination, have placed ever
increasing burdens on the carrying capacity of the natural envirorment.

and managing our natural resources, maintaining a desirable
“commmnity character" and providing roads, sewers and other infrastructure in a
manner that safequards envirormental quality, are principles that should guide
land use policy making ard regulation in Delaware. Recamendations found
throughout this report reflect these prmc:.ples and illustrate the wide range of
actions that affect our use of land.

In the broadest sense, a land use section of this report is an anomaly
since each section recommends actions that will alter man's use of land, and
therefore, modify his impact on Delaware's envirormment. As shown in Part IV,
however, the key to envirommentally scumd land use management in the long term
is a policy that considers singular actions as parts of a whole (i.e. an
ecosystem). A slightly different but equally important need is to recognize the
institutional framework within which land use decision-making occurs and to
devise a system capable of formilating pollcy that will preve.nt envirormental
degradation rather than react to it.

Throughout this report, recommendations have been made that will require
implementation at municipal, county state and even national levels. Clearly
pointing out that land use plamning is a shared goverrmental responsibility. In
looking to the future, each of these partners will have to improve their
ability to shoulder their responsibilities in land use management. Greater
clarification of those responsibilities, along with the need to better
coordinate policy and ensure consistency in regulatory practices, is needed.

- THE KEY LAND USE ISSUES

The Need to Strengthen the Local Land Use
Planning/Management Process

Delaware's Constitution grants the General Assembly discretionary authorlty
to delegate zoning respons:.blllty to mmicipalities and cmmtles.
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The State has chosen to share with local goverrments responsibility for
zening, land use planning and regulation. Primary responsibility for developmg
land use plans, acting on rezoning and subdivision requests, and J.ssumg
building permits resides with local goverrments. For the partnership to work in
the best interests of Delaware's emviromment, local camprehensive plans must
reflect state envirommental policies. The state must also retain envirormental
controls that override local land use authority. 'I‘ransportation, water supply
management, wetlands protection, water and air quality control, beach
preservation, coastal zone, flood plain management, and wildlife protectlon, are
such state responsibilities.

- At the same time state regulatory actions must support specific provisions
of local plans since state fuding and permitting requirements influence the
location of growth. For example, the state sperds its money ard directs federal
funds for sewer systems, is responsible for almost 100% of the rcad furds (state
and federal) and is examining a state water system financing policy. The state
also has permitting responsibility for sewer and water systems. If the state
ignores local camprehensive development plans when infrastructure placement
decisions are made, local growth policies are abrogated.

RECOMMENDATTONS

RECOMMENDATION 1. IEGISIATION SHOULD BE ENACTED TO REQUIRE THAT ALL DELAWARE
MUNICIPALITY AND COUNTY SUBDIVISION REGULATIONS AND
DECISIONS CONCERNING INFRASTRUCTURE PLACEMENT BE IN
ACCORDANCE WITH AND OONSISTENT WITH THEIR COMPREHENSIVE
DEVELOPMENT PLANS.

RECCMMENDATION 2.  LOCAL COMPREHENSIVE DEVELOPMENT PLANS SHOULD BE REVIEWED FOR
THEIR CONSISTENCY WITH STATE POLICIES AND STANDARDS AT IEAST
EVERY FIVE YEARS AND AMENDED WHERE NECESSARY.

RECCMMENDATION 3. RIGOROUS STANDARDS SHOULD BE APFLIED TO IAND USE FLAN
AMENIMENT PROCESSES. AMENDMENT SHOULD ONLY OCCUR WHERE SUCH
POTENTIAL PROJECTS PROVIDE SUBSTANTIAL BENEFITS TO THE
COMMUNITY AT IARGE.

. RECOMMENDATION 4. DECISIONS FOR FUNDING INFRASTRUCIURE AND OTHER PURPOSES
SHOULD BE OONSISTENT WITH OOUNTY AND MUNICIPAL IAND USE
PIANS. AS A OONDITION FOR ISSUING ANY STATE PERMIT FOR A
PROPOSED DEVEIOPMENT FPROJECT, THE OCOUNTY OR MUNICIPALITY
MUST MAKE A FINDING THAT THE PROJECT IS OONSISTENT WITH THE
JURISDICTION'S LAND USE PIAN AND ZONING AND SUBDIVISION
REGULATIONS.

The Need for Increased State Involvement
in Land Use Management

The demise of the state plaming office in the mid-1970's marked the
beginning of a decentralized ‘approach to plamning in Delaware. Under this
decentralized approach, various agencies are respons:.ble for the development of
plamning goals and cbjectives to accamplish their various missions (i.e., the
Department of Natural Resources and Ernvirormental Control assures short and long
term envirormmental protection and conservation goals are met; the Department of
Transportation develops long-rarnge transportation plans, and the Department of
Agnculture works to achieve farmland preservation goals). In addition, state
agencies respond to development requests under consideration by all three
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counties as those requests affect agency poliéies. Discussions contained in
this report point up a muber of areas where an increased level of state
involvement in local land use decision-making is important.

The absence of specific state quidelines or standards for the protection of
aquifer recharge areas and unique natural areas, for example, has by default
placed the burden of management at the mumnicipal or county level. Dependence on
local ordinances will have little effect on the long-term conservation of
statewide land resources. Many land use management issues cannot be
appropriately requlated at the local level because of the often camplex and
inter-jurisdictional nature of envirommental concerns and the need for long-term
solutions. These factors require management systems which cross jurisdiction
lines and include strong technical ocamponents which can be provided more
effectively at the state level.

RECOMMENDATTIONS

RECOMMENDATION 1. STATE POLICIES AND STANDARDS SHOULD BE DEVELOPED TO ENHANCE
ENVIRONMENTALLY SOUND IAND USE MANAGEMENT. IOCAL
GOVERNMENTS SHOULD ADOPT THESE STANDARDS AND BE REQUIRED TO
INCORPORATE THEM IN THEIR COMPREHENSIVE DEVEIOPMENT PLANS.

State policies and standards should be developed for
the protection of q:euflc natural resources to include but
not limited to: v

* Surface and groudwaters that provide water for -
public water supply systems. . _

Lk Freshwater Wetlards
* Floodplains

* Major aquifer recharge areas
* Unique natural areas

Criteria for policies and standards should be based on
the envirommental and ecologic characteristics of the lard.
The absorptive or carrying capacity of the water, land or
air mist also be recogru.zed All state policies and
standards should be reviewed at least every five years and
amexﬂed vhere necessary.

RECCMMENDATION 2. 'THE STATE SHOULD CONDUCT A COORDINATED REVIEW OF DEVELOPMENT
PROJECTS OF "MORE THAN 1OCAI. SIGNIFICANCE." :

Development projects of a certain magnitude can have a
wide range of impacts that are felt beyond the local
camunities in which they are sited. Such projects place
addltlonal strains on infrastructure, housing, waste

systems and the enviromment. These projects may
also have significant effects on community character,
cammerce, employment and population.
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When,‘ a development project has more than local
significance, an inter-agency team, with representation from

Criteria for defining more than local significance would be
developed by the team in conjunction with local plamning
officials. Project review made by the inter-agency team
would be submitted to the appropriate locality in accordance
with its established review process.

Improve Coordination of Information

mﬂwabserceofacmmlizedstateagmaadxtoplanmrg a mmber of
ways have been established to achieve some degree of coordination in the review
-of development proposals. The Land Use Plamning Act (IUPA) was designed to
solicit the views of a wide range of state agencies on the merits of development
proposals under consideration by localities. This Act also offers local
goverrments the opportunity to review and camment an certain state projects.

Two other coordinating mechanisms are the Development Advisory Service
(DAS) ard the Cabinet Committee on State Planmning Issues. DAS, which is staffed
by the Department of Natural Resources and Envirormental Control, includes
representatives from a mumber of state agencies and serves as a clearmglmse
for information regarding regulatory regquirements. By arrarging a simgle
meeting for the applicant, the DAS identifies all required permits and advises
the applicant of other requirements and procedures.

. The Cabmet Camnittee on State Planning Issues is authorized under Chapter
91 of the Delaware Code. The Cabinet Committee, staffed by the Office of State
Planning and Coordination, is comprised of the Secretaries of the Departments of
Natural Resources ard Envirommental Control, Transportation, Agriculture, the
Director of the Delaware Development Office and such others as the governor may’
designate. The Cabinet Committee is responsible for considering matters
related to the orderly growth amd developnent of the state.

Problems of Coordination

Current means of coordination provide a basic framework for cammunication
and coordination between the various goverrmental agencies involved in land use
plaming and decision making. However, these means do not always work in an
integrated fashion. Moreover, important gaps exist in certain processes and the
powers authorized to carry cut the different functions are not fully utilized.
For example, the quality and consistency of state camments is variable and the
review time allotted to the state by local goverrments is often inadequate. To
improve land use decision-making in the years ahead, commmnication between state
and local agencies must improve and ample time must be afforded for review., 1In
cases where state policy is unclear, someone must be made responsible for
gathering sufficient information to clarify the state's position.

REOCOMMENDATIONS
RECOMMENDATION 1. ENOOURAGE STATEWIDE USE OF THE DEVELOPMENT ADVISORY SERVICE.
The Development Adviscry Service (DAS) provides an
opportunity for private developers to get early advice on
- the state permits necessary to carry out development
projects. At present, DAS is utilized to a great extent by
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RECCMMENDATION 2.

Sussex and Kent Oounties, and to a lesser degree by New
Castle County. DAS review of a large scale and multi-permit
development proposal greatly benefits developers and serves
to reduce permitting problems that may arise in the latter
stages of the county approval processes. General standards
and guidelines for projects benefiting from DAS review
should be developed by INREC and made available to local

governments. In turn, local governments should inform

individuals who wish to submit development proposals meeting
DAS quidelines that DAS review must be made prior to
sulmission. local goverrment representatives be present
during DAS review for projects in their jurisdictions.

EACH COUNTY SHOULD DESIGNATE OR EMPIOY A COUNTY
ENVIRONMENTAT: IAND USE QOORDINATOR.

County planning offices in Delaware consult an advisory
camittee as part of the application process for site plan
and subdivision approval. Comments received from the
various agencies represented on the advisory committees
include regqulatory requirements imposed by each agency as
well as suggested changes or additions that same agencies
might like to see but cannot legally enforce. Recammended
land use decisions by county planning commissions and

‘subsequent final decisions by county councils are heavily

influenced by recammendations of the advisory committees.

Advisory camnittees are in place to inform applicants
of policies and procedures to be followed so that a project
can be developed in an environmentally sound manner.
However, time and other factors often preclude agency
representatives, already involved with other
responsibilities, +to fully review the potential
envirommental effects of a proposal. To rectify this
deficiency, each of the three county goverrments should
designate or employ a county land use coordinator whose job
would be to coordinate development plans with state
regulatory agencies. The coordinator would be responsible
for: '

a. Informing the applicant, the county planning
office, county advisory committee and state
agencies of all existing requlations affecting the
proposed development project.

b. Identifying means for campliance with regulations
that are imposed by each state agency and the
county govermment.

¢. Insuring that written reports are provided to all
appropriate parties documenting the manner in
vwhich state agency and other comments were
considered in the local decision-making process
and setting forth the rationale for the decision.

The State should provide financial incentives to each of the .
county goverrments to support the work of the coordinator.
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RECOMMENDATION 3. THE STATE SHOUID ESTABLISH ONE OR MORE STATE IAND USE
: QOORDTNATORS .

The state land use coordinator would work in
conjunction with the county land use coordinators and the
Development Advisory Service and would be responsible for
gathering and reporting state comments on proposed
development projects to the county on a timely basis. In
instances where there is no state policy or where there are
conflicting state policies affecting a particular
develomment project, the state land use coordinator would be
responsible for coordinating a single state response ard
explaining its impact on the proposed development project to
appropriate parties.

RECOMMENDATION 4. LEGISLIATION SHOULD BE ADOPTED GIVING STATE AGENCIES
SUFFICIENT TIME TO DEVELOP RESPONSES TO COUNTY REQUESTS FOR

The time allotted state agencies to analyze develcpment
proposals in a thorough manner and submit coments is often
insufficient. Approved  enabling legislation should be
mxdified to provide sufficient time for state agencies to
respord. The amount oftmeprcv:.dedmstamteshmldbe
standard across localities. .

RECOMMENDATION 5. FROMOTE COORDINATION OF INFORMATION SYSTEMS.

Computerized data systems will become an increasingly
important tool for envircomental managers in the future. A2s
these systems develop, land use managers and decision makers
will have access to extensive sources of natural resource,
clltural, econamic and demographic information. Access to
such data can lead to improved land use planning ard should
be encouraged. Coordination of systems will be essential,
however, and should be a priority among all users. :

The Need to ImEIement Growth Management Policies
that Enhance Environmental Quality

Govermments, households, businesses and land developers all use resources
and make investments that contimially, but gradually, shape and re-shape the
econamic structure as well as the natural enviromment of Delaware. Policies
aimed at a healthy, growing econamy and a sound envirormental legacy rely on
signals meant to guide goverrments, households, businesses and developers in
their resource use behaviors. Policy signals, for exanple, guide how and where
solid wastes are disposed of, how water is used in the summer, which land can be
‘used for a shopping center, and how many access points can be cut in a roadway
for new businesses. The design of improved envirarmental management policy
signals must take into account the management of grwt.h sufficient to prevent
- envirormental despoliation.

Taxes, particularly the property tax, along with user charges, and fees,
are the three different kinds of policy devices that can be used to enhance (or
upset) envirormental cbjectives. Public sector taxes, infrastructure prices and
fees play a major and contimuous role in envirormental outcomes. Taxes, user
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charges ard fee policies must be taken into account when land use-envirommental
initiatives are made. Aprmarypolicyissueforﬁaeﬁrtuelsmeﬂner
infrastructure (roads, sewers) services should be provided in ways that make
these services appear to be "free" to users. A related, but samewhat different
_issue,ismeﬁwrﬂxecapitalcostsforfbedinfmstmcumeﬂnﬂdbefmdedin
ways that mask the true costs of distance.

The Need To Focus On Centralized Development

In1925aranﬂtmthirdsofallDelawareanslivedinsmmmcipalortmn
boundaries. Over half of the state's population had their homes or apartments
inside the City of Wilmington alone — an area of land that is roughly eleven
square miles in size. Access to the countryside for all kinds of non-
agricultural uses was thrown open by roads, water systems, cars, trucks,
electricity and telephone networks. Public policies provided powerful
assistance to decentralization. Iow cost access to the land helped create a
revolution in extensive land use. Between 1970 and 1980 for example, the
highest percentage population growth within New Castle County took place on land
south of the Chesapeake and Delaware Canal; while population increase rates were
much higher in rural Kent and Sussex Counties than in relatively wrbanized New
Castle County. .

Many noted authors in the field of land use plamming and other disciplines
have subscribed to the idea that more concentrated and centralized development;
as an underlying long-term policy goal, will contribute to a more healthy
‘natural envirorment. Enwirormental benefits to be achieved from this approach
include reduced encroachment on to natwral habitats mcludmg open lands,
forestlands and marshes. In addition, more campact provision of services and
infrastructure by both the private and public utilities would result in
substantial benefits to the general public.

RECOMMENDATTIONS

RECOMMENDATION 1. STATE, CCUNTY AND MUNICTIPAL GOVERNMENTS SHOUID SUPPORT AND
ENCOURAGE DEVEILOPMENT AND GROWIH INSIDE EXISTING CCOMMUNITIES
AND SHOULD DISCOURAGE INCENTIVES FOR DECENTRALIZATION.

Taxes, charges, and fees, are three different kinds of
ways that can be used to help achieve a centralized growth
strategy since they affect a variety of private and public
decisions which in turn affect the way land will be used.

However, the implications of fees, taxes and certain
requlations as they effect envirommental quality in the long
term must be clearly urderstood. Asaf:.rststep an in-
depth analysis of a community of manageable size should be
performed to examine how land use decisions have caused
- changes in a community over a specific period of time. The
two-county area of greater Milford is reconmended as the
study commumnity due to the extensive amount of work recently
done by the University of Delaware's Oollege of Urban
Affairs and Public Policy and the opportunity to irwvolve
several levels of goverrment in the analysis. The analysis
will include (a) specific identification of all major public
policies that affect land use in the Milford area, (b)
appraisals of near and long term policy decisions; and (c)

142



- REOOMMENDATTON 2.

RECOMMENDATION 3.

RECOMMENDATION 4.

RECOMMENDATION 5.

proposals for realigment and modifications of policies to
support centralized land use objectives consistent with a
reasonable rate of economic growth for Milford.

STATE AND LOCAL IAND USE PIANNERS MUST OONSIDER ALL FORMS OF
TRANSPORTATION FOR THE MANAGEMENT OF TRAVEL DEMAND.

Efforts should be made to increase coordination of land
development and multi modal transportation interests with a
goal of decreasing the burden on existing highway
infrastructure, improving the flow of traffic, and aiding in
the development of alternative modes of travel. Innovative
financing mechanisms which maximize user fees, in
conjunction with public and private funding support for both
capital and operating costs, should be considered to support
these efforts.

THE STATE SHOULD ENCOURAGE FORMATION OF PUBLIC-PRIVATE
ASSOCIATIONS TO DEVELOP ALTERNATIVE METHODS OF TRAVEL
THROUGH INCENTIVES AND TECHNICAL ASSISTANCE.

Such associations should consider all forms of shared
ride, public transit promotion, staggered work schedules,
off-peak goods movement, telecanmuting and other incentives
to reduce travel. Additional public transit networks should
be considered for growing population centers, i.e., Newark,
Dover and the resort area. Where feasible more extensive
regional connections with SEPTA to the north, and to New
Jersey and points east, should be contemplated.

INFRASTRUCTURE PRICING SHOULD BE DESIGNED TO SUPFORT LONG-
TERM ENVIRONMENTAL PROTECTION AS WELL AS MORE CENTRALIZED
IAND USE. '

Impact fees and taxes, which result in a closer
correlation of assigmment of infrastructure capacity cost
with those who create the need for expansion, are in use
throughout the country but not in Delaware. Consideratioen
of a highway impact assessment at the state level is
strongly encouraged as is utilization of impact fees at the
county level. Both the state and the counties could use
this financial tool as a basis for directing growth. If a
levy were universally applied to development as a tax based
upon infrastructure impacts, variations in imposing the tax,
such as abatements or credits, could be used as incentives
to direct development. ‘This type of growth management
approach deserves consideration.

CREATE INFRASTRUCIURE RESERVE FUNDS.

Recent trends indicate that federal funding for
infrastructure has decreased. Federal funding for wastewater
treatment facilities is expected to end in 1990. Federal
funding for transportation needs are likely to continue on a
declining trend in the years ahead, with the potential for
dramatic drops in available funding a serious possibility.
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In light of anticipated losses in federal funding for
infrastructure, it is recomended that state and local
goverments develop funding approaches for the creation of
infrastructure reserve funds. These should be set up as
trust funds dedicated to the replacement of existing
infrastructure. Dedicated revenues from user fees or
assessiments are the first choice for funding.
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TECHNOLOGICAL CAPABILITY

INTRODUCTION

As illustrated throughout this report, coming to grips with today's
ervirormental issues has been more challenging than dealing with those of the
past. Problems which could be seen, smelled or tasted have been exchanged for
more subtle, yet highly complex imdicators of envirormental degradation. In the
future the challenge will be even greater. Our ability to accurately predict
the effects of man and nature's actions on the enviromment is very limited and
in most situations the scientific and technological means to respornd to camplex
envirommental problems is lacking. The cleamup of a toxic waste site is an
example where costly research and investigation must take place over protracted
periods of time before the risks to public health and the envirorment can be

determined (if they can be determined at all) and remedial actions taken.

As Delaware begins to respond to these increasingly complex ernvirormental
problems, it is becoming more and more apparent that the state lacks the
technological means to respond to particularly difficult envircrmental issues.
In many instances, problems such as air toxics, ozone, ground water protection,
and hazardous waste disposal .are not unique to Delaware and have received
attention by the federal government. However, desp:.te the considerable
resources and expertise at the federal level, progress in resolving these issues
has been, at times, agonizingly slow. Like many other states, prmc1pally
because of resource limitations, Delaware is not likely to be a leader in terms
of research, or technological breakthroughs to resclve envirommental problems
The state, however, mist continue to improve its technological capabilities in
order to develcp solutions to the state's existing and future envirormental
problems. ,

As Delaware's environmental agenda continmues to evolve in camplexity, it is
important that state goverrment be able to tap other segments of the population
for technological expertise. while existing citizen advisory bodies are
expected to continue serving important future envirormental management roles,
the need to have access to latest technology and expert:.se will be particularly
important.

In dealing with air quality issues, for example, the report shows a need to
bolster the state's air toxic program with scientific/technological skills
beyond those that exist in Delaware state government. Similarly,
recamendations on waste reduction call for enhanced scientific/technological
campetency. Equally important will be the teclmologlcal capablllty to deal with
issues yet uncovered. One particularly pressing need that remains unfulfilled
is the capability to effectively assess risk. :

TECHNOLOGY AND RISK ASSESSMENT

: Risk assessment is a means to estimate the probability and magnitude of
harm from exposure to substances under particular circumstances. Risk
assessment is particularly difficult to address since it is virtually impossible
to determine the absolute degree of safety from contaminants in the envirorment.
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There are roughly 60,000 commonly used chemicals, and as many as 1,000 new
substances introduced yearly. The ability to detect toxic chemical compounds in
the ervirormment at low levels is in one sense a blessing while a curse to those
who must determine what medical significance "a part per billion of dioxin in a
representative dust particle" means to the general public living near a waste
incinerator. Our detection technology needs to be linked to a better
methodology for determining what health/envirommental risks are posed by
extremely low levels of toxics.

Because taxic contaminants pervade every envirormental media-air, water and
laxﬂ-nskasseemtmamcssarycmpmentofallaspectsofawumwﬁal
management. But ocur capability to determine risks and set envuormental policy
according to "absolutely safe" levels of exposure to contaminants is very
limited. The econcmic costs of attempting to eliminate all risk in society
would be staggering and such a goal is practically unreachable. Even limited
efforts to reduce such risks will be expensive. Delaware, however, needs to
develop and refine its capability to assess risk in order to minimize exposure
to toxic materials. To achieve that objective, increased technological
capability must be made available to ernvirormental managers.

RESEARCH - A PREQUISITE FOR IMPROVED
TECHNOLOGICAL CAPABILITY

This report clearly indicates the many questions and challenges to which
research has immediate and long-range applications. Informed public decisions,
particularly those concerned with envirormental health, require information and
that information is in large part generated by research. The errors of the past
document the requirement that such knowledge be available and utilized. Needed
information can only rarely be generated in the event of an emergency; it must
anticipate needs. Research directed at envirommental issues is data dependent,
interdisciplinary, complex, and significant to all members of society. Good
pablic policy and sound regulation are research-dependent, but research and
regulations do not mix well because of confllctmg demarxis ‘that distract
specialists in both areas.

Developmg an improved research capablllty to deal with a broad rarge of
issues will be essential if Delaware is to resolve camplex envirormental
problems. As indicated, throughout this report, there are a number of
envirormental issues that will reguire extensive, long term study before the
technological capability will exist to make better informed public policy
decisions. Research subjects which will lead to the enhancement of
technological capability and which have been recammended in this report include:

Alr toxics
Acid rain
' Waste reduction
Aquifer recharge
Sea level rise
Ecological processes of the Delaware E‘stuary
Radon contamination
Bictechnology
Infectious wastes
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RECOMMENDATTION ESTABLISH A TECHNOLOGY ADVISORY OCOMMITIEE TO ASSIST STATE
ENVIRONMENTAL, MANAGERS IN DEATING WITH TECHNICAIIY COMPIEX
ISSUES.
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The camittee should be established in law and amd
"include, but not be limited to, engineers, chemists,
geologists, toxicologists,” physicians, economists,
biologists, agronamists amd other scientifically related
dlsc1p1mes. There should be one standing committee,
representing a broad spectrum of technological expertise.
where highly specific technical problems present themselves,
appropriate specialists wculd be asked to partxczpate on an
ad hoc bas;s.

The Technology Advisory Committee should be staffed by
the Department of Natural Resources and Environmental
Control and ke in place no later than Jarmary 1, 1989.

~ Major components and responsibilities of the camittee
should include:

a. Assist environmental managers in collecting data,
setting quidelines and developing regulations.

b. Design risk assessment methodoiogies to be used in
setting criteria and standards for envirommental

regulations.
c. Advise in the development of agency research agendas
and research programs to address issues listed

throughout this report.
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ENVIRONMENTAL EDUCATION

INTRODUCTION

A 51gn1fmant, reoco.zrrlng theme, echoed by all eight Legacy program
committees is the need for w1despread environmental education-a better
understanding of what makes ocur enviromment work and the impacts of man's and
nature's actions on that enviromment. One clearly recognized need is to improve
the level of envirommental education in cur elementary schools. Starting early
in the schools will help inculcate an envirommental ethic in ocur youngsters, an
ethic that will hopefully remain with them throughout their lives. But that
will take time. In the mearmhile, our adult population also needs to be
educated.

" ENVIRONMENTAL EDUCATION GOAL

No more significant envirommental legacy could be given to following
generations than to provide them with a full appreciation of our enviromment,
how it works, and how to protect it. To that end the following goal is
proposed.

To Develop a citizenry that is aware of, and concerned
about the total environment and its associated
problems, and which has the knowledge, attitude,
motivations, commitment and skills to work
individually and collectively toward solutions of
current problems and the prevention of new ones.

The goal captures the concern for improved understanding of our envirorment
shown throughout this report and should serve to guide the direction of the two
major envirormental education efforts discussed below.

DEVELOPING AN ENVIRONMENTAL ETHIC IN OUR YOUTH

The main emphasis for kindergarten through 12th grade should be to develop
an awareness and attitude toward responsible envirommental stewardship. Early
exposure to the many relationships, problems and opportunities that characterize
our enviromment will eventually bring about a more intelligent and responsible
management of cur envirorment.

Findings

The current status of envirormental education in Delaware public schools
can be sumarized as follows.

*  No coordinated, statewide K-12 envirommental education program exists
nor is there any mandate to develop one. Same individual districts
emphasize envirormental education while others do not.

* There is a statewide Supervisor of Science and Envirommental Education

in the Department of Public Instruction (DPI). Through this offlce,
inservice programs are made available for interested teachers.
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* school districts that offer envirormental education usually integrate
such efforts into the science and social studies courses in the early
grades and place it with science at the high school level.

* High school students are required to earn 19 credits for graduation.
Of these credits, twoarerequiredmsc1ence-onembmlog1cal
science and one in physical science. Some school districts require
more, e.g., Red Clay Consolidated School District requires 20 credits
while the Milford School District requires 21.

* Erhzcatomqenerallyagmethatevmwhenerwuomentaleducaumls‘

‘ reqm.redmad:.stnct, mary teachers are not experienced in teaching
it. Inservice programs are the most commonly used method of

overcoming this deficiency.

* Iastyear30envimmentaledu&atimmrkshcpéwerecmductedbythe
Department of Public Instruction while others were sponsored by the
Delaware Teachers Center.

* Project Wild is one of the successful supplementary curricular .
materials for the classroam. This program, for grades K-12, provides
workshops and program materials available to teachers free of charge.
The project is sponsored by the Department of Natural Rescurces and
Envirormental Control (DNREC) and DPI through a federal grant from the
Coastal Management Program.

* In addition to DPI there are a mnnbe.r of public ard private agencies.
now involved in envirormental education to some degree: INREC's,
Division of Fish an Wildlife in conjunction with the Information and
"Education Office for Project Wild; The Division of Parks and
Recreation in seven state parks through its interpretive program and
with its outreach program; the Planning Branch of the Division of
Water Resources in conjunction with the Inland Bays Monitoring
Cammittee's education program; the University of Delaware through
campus programing, contimuing education and its Sea Grant colleges:;
Delaware State College envirommental studies; Delaware Nature
Education Society (Ashland and Abbotts Mill Nature Centers) through
mmerous youth activities and outreach programs such as Stream Watch;
the Delaware Audubon Society; Children's Beach House and many more.
Each agency does its own programming. There is no statewide
coordinated effort.  To have a significant impact - to change
attitudes and to help form envirormental values - a coordinated effort
is necessary.

* There are between 6,500 amxd 9,500 children in each public school
grade. With these large mmbers, a significant inmput of funds and
organizational time is required to institute a comprehensive system of
additional youth programs, new requirements, or teacher education.

To help Delaware achieve the ermvirommental education goal the following
recommendations are made:

REQOMMENDATTONS

RECCMMENDATION 1.  ENVIRONMENTAL EDUCATION SHOUID BE TAUGHT IN DELAWARE PUBLIC
SCHOOLS, GRADES K-12 WITH THE FOLLOWING PRINCIPLES GUIDING
IMPLEMENTATION.
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RECOMMENDATION 2.

RECOMMENDATION 3.

Envirommental Education should be integrated into
established curriculum and include: : :

a. 20 hours of envirormental instruction each byear for
grades K through 3 to include at least ten hours of
field instruction each year.

b. A minimm of 30 hours of envirormental education and 16
hours of field instruction each year for grades 4
through € with at least one multidisciplinary overnight
field experience during one of those four years. :

c. 75 hours of enviromental instruction forgradesﬁ
‘ through 9 to include at least six hours of field
instrucl:ion..

d. Envu'ormerrtalm.xcatlmlnstmctimbegwenmgrada
- 10-12,

To implement this program, the following additional
recamendations are made:

REQUIRED FOR CERTIFICATION OF APPROPRIATE 'I'EACHERS AS
FOLLOWS::

a. A three credit college level envirommental education
course be required for certification for all elementary
teachers and all secondary science teachers.

'b. Delaware State College and the University of Delaware

be informed of this envircrmental education requirement
for certification.

c. At least one credit of environmental education
(inservice or college) be required each 5 years for
recertification for all elementary teachers and all
secondary science teachers.

IHEFOIIIMDJGSUPERVISORYANDINSIRUCTICNALSUPPORTSHCXJLD
BE EMPLOYED:

a. To coordinate the statewide program in the school
districts, supervise field agents and other functions,
the current Supervisor of Science and Envirormental
Education position needs to be divided. The new
position would be that of an Envirommental Education
Supervisor.

b. To help provide for teacher inservice in envirormental
education, to assist with field experiences, to be a
resource for classroom assistance and to help monitor
implementation of the envirormental education program,
field agents and support staff need to be employed.
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RECOMMENDATION 4. DELAWARE'S MAJOR PUBLIC AND NONPUBLIC ENVIRONMENTAL
: EDUCATION AGENCIES SHOULD FORM A FORMAL NETWORK TO MONITOR
THE IMPLEMENTATION OF THE K-12 ENVIRONMENTAL EDUCATION
PROGRAM; TO ADVISE ON ENVIRONMENTAL EDUCATION ISSUES; AND 1O
ASSURE ADEQUATE COORDINATION OF PROGRAMS.

It is suggested that the agencies represented in the
enviromental education network include: Department of
Public Instruction, Department of Natural Resources and
Envirormental Control, Department of Agriculture, Delaware
State College, University of Delaware, Delaware Nature
Education Society, Delaware Audubon Society, Delaware
Wildlife Federaticn, Delaware State Education Association,
ard the Education Committees of the Delaware legislature.

RECOMMENDATION 5. IMPLEMENTATION OF THE K-12 ENVIRONMENTAL EDUCATION PROGRANM,
_ SHOULD BE PHASED IN AS FOLLOWS:

FY 89 - Establish the Environmental Education
implementation monitoring process.

FY 90 - Implement a Public Relatmns program, and develop
a constituency to support program.

FY 91 - Implement instruction and certification of

FY 92 - Implement - the field agent system (three agents
to collect materials, develop currlcula, and begin

training for grades K-3).
= Implement K=3 program.

" FY 93 - Increase the mmber of field agents (add three
: agents and begin training for grades 4-6).

Implement grades 4-6 program.

FY 95 - Implement grades 7-9 program.

Y 97/98/99 = TImplement grades 1Q-12 program.
ADULT ENVIRONMENTAL EDUCATION

Introduction

Environmental education is a continuing process that should not be
restricted to young pecple alone. Methods of maintaining a healthy envirorment

are changing rapidly with new technology, and basic concepts must be retaught to
each generation.

In the past, envirormental education for adults has laxgely been a function
of nongovermmental organizations. State envirormental agenc1es traditionally -
spend very little educating the public — the same public who is asked to pay
the taxes and cbey the regulations necessary for a healthy envirorment. There
is a growing realism that to achieve real success the governmental role in
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envirommental education must be increased. Highly camplex environmental issues
are many times beyond the capability of private envirommental education groups
to clearly articulate to other citizens.

M'ethods to Educate the Public

Publications
The Delaware Conservationist (Periodical)

. The principal means by which envirommental education has been disseminated
in Delaware has been through the Department of Natural Resources and
Envirommental Control's quarterly Delaware Conservationist. The conservationist
contains informative articles, mostly authored by local experts both in and
outside of goverrment on all phases of the enviromment. The conservationist is
currently being distriluted to about 17,000 subscribers without charge. The
Conservationist is attractive and well edited but its readership is limited.
Occasionally, articles are written with a single viewpoint, particularly on
controversial envirormental issues.

Newsletters

Newsletters, containing basic environmental information are mostly a
product of private envirommental groups. ‘Those issued by Delaware Audubon
Society, Delaware Museum of Natural History, Delaware Nature Education Society,
Ducks Unlimited, Delaware Wild lands, Inc. and the Water Resource Center of the
University of Delaware are of top quality. Recently, consideration has been
given to the publication of newsletters by various divisions within DNREC to
supplement articles published in The Delaware Conservationist or to deal with
specialized subjects not of general interest.

RECOMMENDATTONS

RECOMMENDATION 1. 'IHEC[RCIJIAITCXJOF'IHE[EEAWAREGNSERVATIONISTSHCIJIDBE
GRADUAILY RAISED TO 50,000.

RECOMMENDATION 2. AN EDITORTAL ADVISORY BOARD EE FORMED REPRESENTING A VARTETY
OF GOVERNMENTAL AND PRIVATE INTERESTS TO ADVISE ON POLICY
PERTATNING TO OONTENTS OF THE DETAWARE OONSERVATIONTST.

RECOMMENDATION 3. THE INFORMATION AND EDUCATION OFFICE OF DNREC PUBLIC A
CALENDAR OF ALL ENVIRONMENTAL EDUCATIONAL EVENTS THROUGHOUT
THE STATE ON A REGULAR BASIS BY MEANS OF A NEWSIETTER WITH A
DISTRIBUTION OF 50,000.

. RECOMMENDATION 4. THE INFORMATION AND EDUCATION OFFICE OF DNREC PUBLISH AND

DISTRIBUTE ALL DEPARTMENTAL NEWSLETTERS WITH TECHNICAL -

ASSISTANCE FURNISHED BY THE RESPECTIVE DIVISIONS. THIS WILL
HELP TO ASSURE HIGH STANDARDS AND WILL BE MORE ECONCMICAL.

RECOMMENDATION 5. PRIVATE ORGANIZATIONS SEEK PROFESSIONAL GUIDANCE IN METHODS

OF PROMOTING, DESIGNING, WRITING AND DISTRIBUTING
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Newspapers, Magazines and Information Sheets

Newspapers published throughout the state give much coverage to
envirormental matters. The quality of reporting varies greatly, in part because
of the turnover of staff in same weekly papers. *

Other bpublications such as "Delaware Today" and "Delaware Lawyer"
occasionally carry an envirommental message. Their audiences are small but
include people of both affluence and influence.

~Information sheets answering’ common envirommental questions are used
effectively by the University of Delaware's Agricultural Extension Service amd
the U.S. Department of Agriculture's Soil Conservation Service. These are
mailed in reply to telephone inquiries or distributed at field demonstrations
amd other neetmgs

RECOMMENDATTONS :

RECOMMENDATION 1. DNREC IN COOPERATION WITH PRIVATE ENVIRONMENTAL GROUPS
ENVIRONMENTAI, ISSUES AND THE AGENCIES AND ORGANIZATIONS
CONCERNED WITH ENVIRONMENTAI, MANAGEMENT, AND TO AOJUAINT
WRITERS WITH EACH OTHER AND WITH PERSONS WORKING IN THE
ENVIRONMENTAL FIELD.

RECOMMENDATION 2. STATE AND PRIVATE ENVIRONMENTAL ORGANIZATIONS EXPAND THE
PRODUCTION AND DISTRIBUTION OF INFORMATION SHEETS TO FURNISH

THE INQUIRING PUBLIC WITH ANSWERS TO THEIR ENVIRONMENTAL
CONCERNS..

RECOMMENDATION 3. INREC'S INFORMATION AND EDUCATION OFFICE SHOULD PREPARE A

- DIRECTORY OF ENVIRONMENTAL RESOURCES WHICH WOULD INCLUDE THE
NAMES, LOCATIONS, PURPOSES AND CURRENT ACTIVITIES OF ALL
ENVIRONMENTALLY RELATED PUBLIC AND PRIVATE ORGANIZATIONS IN
THE STATE.

Television and Radio

Television is the dominant media in the hame. Although Delaware does not
have a major comercial ocutlet, the area is served from Philadelphia, Salisbury,
Baltimore and by Public Broadcasting and cable from Wilmington. Adult
environmental education programming as opposed to current news is shown
principally by channel 12 with emphasis on such series as Nature, Nova, Odyssey
and a variety of films featuring wild plants and animals not found in Delaware.

DNREC ard other state envirommental agencies are currently experimenting
with video tapes for use on public TV. Private envirommental organizations,
with some state assistance, are creating educatiocnal short "fillers" which are
.shown principally on channel 12.

Radio stations are usually readily available for envirormental education.
The agricultural interests make heavy use of radio to reach audiences with
pertinent information and education. Other envirormental agencies do not make
comparable use of this medium. Some private environmental educational
organizations furnish statewide public service programming on a regular basis.
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REQOMMENDATIONS

RECOMMENDATION 1. DNREC AND OTHER APPROPRIATE STATE AGENCIES COOOPERATE TO

' PRODUCE HIG QUALITY EDUCATIONAL PROGRAMMING FOR ADULT TV

VIEWERS ON A FREQUENT AND SUSTAINED BASIS. PROFESSIONAL

VIDEO TAPE PRODUCERS SHOUID BE ENGAGED TO PERFORM THIS

SERVICE. STATE ENVIRCNMENTAL AGENCIES MAINTATN A TRAINED

STAFF TO IDENTIFY EVENTS SUITAELE FOR TV AND TO FOLLOW
THROUGH ON THEIR PRODUCTION.

RECCMMENDATION 2. FRIVATE ENVIRONMENTAL EDUCATION ORGANIZATIONS EXPAND THEIR
' ‘ PRODUCTION OF VIDEO TAPES WITH FINANCIAL ASSISTANCE FROM
STATE AGENCIES E.G., DNREC, DELAWARE DEPARTMENT OF
AGRICULTURE, DEPARTMENT OF PUBLIC INSTRUCTION, DELAWARE

DEVELOPMENT OFFICE, EIC.

RECOMMENDATION 3. DRECUSEHJBHCSERVICERADIOSPUISFOR}EG{GMITY
' ENVIRONMENTAL EDUCATION ON A FREQUENT AND SUSTAINED BASIS.

RECOMMENDATION 4. PRIVATE ENVIRONMENTAL EDUCATION ORGANIZATIONS STEP UP THEIR
USE OF PUBLIC SERVICE RADIO ANNOUNCEMENTS (PSA) FOR HIGH
QUALITY ENVIRONMENTAIL EDUCATION.

RECOMMENDATION 5. OTHER CREATIVE RADIO PROGRAMS, OTHER THAN PSA, SUCH AS STORY
TELLING, QUESTION AND ANSWER SHOWS AND QUIZ BOWLS, EE
DEVELOPED BY EOTH PUBLIC AND PRIVATE ENVIRONMENTAL
CRGANIZATIONS.

Contmumg Educatnon for Advisory Board Members
and Agency Staff

Members of advisory boards to the state's envirommental agencies are not
required or encouraged to take any structured training in the fields from which
they are asked advice or for which they provide leadership. - Similarly, staff
members in state agencies are not required to advance their knowledge of
envirormental sciences. Only enforcement personnel within INREC are required to
receive training outside their organization. However, various staff members in
other areas have taken the initiative and are permitted to take courses at the
University of Delaware, Delaware State College, Wesley College and other
institutions that lead to degrees in envirommental sciences. 'Ihere1smkncmm
policy that encourages this initiative.

.mordertoimpmveenvixwmentalawaxexmsalmgagernystaffmaxbexsard
advisors, contimuing in-house and/or academic training is essential. A program
of contimuing education provides both staff and advisors with new knowledge in
scientific fields that are constantly expanding. Contimuing education also
provides an opportunity for employees who wish to advance professionally.
Continuing education can also be a source of technical information and education
for those who are appointed to the various advisory boards. At the present
time, the state policies and programs for such training and educational
opportunities are fragmented and incamplete. .
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RECOMMENDATION 1. STATE ENVIRCNMENTAL AGENCIES ESTABLISH PROGRAMS TO PROVIDE
AND ENCOURAGE IN-HOUSE TRAINING FOR STATE EMPLOYEES AND
MEMBERS OF ADVISORY BOARDS AND FOR LOCAL GOVERNMENTAL
OFFICIALS.

RECOMMENDATION 2. AFPOINTEES TO ADVISORY BOARDS BE GIVEN AN ANNUAL, GENERAL
ORIENTATION SESSION CONCERNING CURRENT ENVIRONMENTAL ISSUES -
AND RESPONSIBILITIES OF THEIR ASSIGNED AGENCY. THE BOARD
MEMBERS SHOULD AILSO BE ENCOURAGED TO PARTICIPATE IN OTHER
TRATNING SESSTIONS AND ACADEMIC PROGRAMS REIATING TO THETR
AREAS OF RESFONSIBILITY.

RECOMMENDATTON 3.  INSTTTUTIONS OF HIGHER LEARNING IN DEIAWARE THAT OFFER
OOURSES IN ENVIRONMENTAL SCIENCES BE REQUESTED TO DEVELOP
COURSES AND SCHEDULES TO MEET THE NEEDS OF STATE EMPLOYEES,
THETR ADVISORY BODIES AND IOCAL GOVERNMENTAL OFFICIALS.

Lectures, Field Trips, Exhibits, Etc.

lectures, fleld trips, exhibits, symposia, workshops, movies, spec1al
arentsarﬂsanmarswhldaaredeslgmedtoattmctarde&matemeadultpmnc
are given by a host of organizations, agencies and institutions serving the
Delaware area. They include the American Association of University Wamen, Boy
Scouts of America, Brandywine Valley Association, Brandywine Conservancy,
Citizens for Clean Air, Coalition for Natural Stream Valleys, County
Conservation Districts, Delaware Academy of Science, Delaware Audubon Society,
Delaware State College, Delaware Department of Agriculture, Delaware Department
of Natural Resources and Envirommental Control, Delaware Geologic Survey,.
Delaware Solid Waste Authority, Delaware Lung Association, Delaware Museum of
Natural History, Delaware Nature Education Society, Delaware Wild lands, Inc.,
Delaware Wildlife Federation, Delmarva Ornithological Society, Ducks Unlimited,
Forward lands, Inc., Garden Clubs, Girl Scouts of America, League of Wamen
Voters, Longwood Gardens, Natural History Society of Delaware, Port Penn
Historical Society, Red Clay Creck Valley Association, Sierra Club, Soil and
Water Conservation Society, St. Jones Watershed Association, Tri-state Bird
Rescue and Research, Trout Unlimited, University of Delaware, U.S. Fish and
Wildlife Service, U.S. Soil Conservation Service, Wesley College, Winterthur,
Womens'! Clubs, and others. It is estimated that more than 300 of these events
occur each year, not counting the interpretive programs at parks, museums and
envirommental centers throughout the state. Collectively, they are attended by
hundreds of thousands of persons. Authorities from all envirormmental fields
participate in these events, some traveling to Delaware from other state and
countries. Same events, such as Coast Day, spansored by the College of Marine
Studies, draw huge throngs. At the other extreme, smaller events draw a handful
of the faithful who are cammitted to high envirormental standards.

RECOMMENDATTONS

REQOMMENDATION 1. - ALL MAJOR STATE PARKS, FORESTS AND WILDLIFE AREAS PROVICE
‘ HIGH QUALITY EDUCATIONAL EXHIBITS AND PROGRAMS DURING
PERIODS OF PEAK USE. This can be done in cooperation with
private enviromental organizations which could adopt areas
andralsesaneof't:henecssaryfwﬂmgfmnavanetyof

sources including corporate grants.
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RECOMMENDATICN 2. THE DNREC WITH ASSISTANCE FROM OTHER ORGANIZATIONS ORGANIZE
' AND GROUP A NUMEER OF ENVIRCMNMENTAL OCOURSES AND EDUCATIONAL
EVENTS INTO IDENTIFIARIE SERIES FCR THOSE WHO WOULD LIKE TO
OMPLETE ALL, OF A SERTIES AND RECEIVE CERTIFICATICN AND
PUBLIC RECOGNITION FOR IT.

RECOMMENDATION 3. EXHIBITIONS AT MUSEUMS AND ENVIRONMENTAL CENTERS BE UPGRADED

o WHERE NECESSARY TO TAKE ADVANTAGE OF NEW AND PROVEN
TECHNIQUES WHICH ATTRACT AND EDUCATE. TO HELP ACOCMPLISH
THIS, IT IS RECOMMENDED THAT THE DELAWARE MUSEUM OF NATURAL
HISTORY OONDUCT AN INDOCTRINATION SEMINAR ON THIS SURJECT
FOR FRIVATE AND PUBRLIC CRGANIZATIONS.

Institutions of Higher Learning

The University of Delaware, Delaware State College, Wesley College, and
Delaware Technical and Camumity College as a group, offer more than fifty
courses in the envirommental sciences. Undergraduate degrees relating to
envirormental studies are given at the University of Delaware in the colleges of
Agricultural Sciences, BEducation, Physical Bducation, Athletics and Recreation
and Arts and Science; at Delaware State College in the Department of Agriculture
and Natural Resources; at Wesley College in the Department of Biology. Graduate
degrees are given at the University of Delaware in the Colleges of Marine
Studies, Urban Affairs and Public Policy and Engineering as well as in same of
the undergraduate fields mentioned above.

Several professional societies undertake to accredit universities and
colleges. Of particular concern is that no Delaware institution is accredited
to offer degrees in parks and recreation and in wildlife management. This is
likely to be the result of inadequate facilities, staffing and curriculum.

Although courses in art appreciation are given for nonartists and music
appreciation for those who do not play instruments, few courses in envirormental
- science appreciation are offered to the large majority of college students who
will not become scientists, but will live in a world ernvirorment greatly
influenced by scientific thought and actions.

For retirees and postgraduates, the university's Academy of Lifelong
learning offers a variety of opportunities for further education. To date,
little emphasis has been placed on envirormental studies.

RECOMMENDATION ESTABLISH A DELAWARE ENVIRONMENTAL INSTITUTE, CONSISTING OF
A OCQALITION OF DEILAWARE OOLLEGES AND UNIVERSITIES TO PROVIDE
A BROAD SPECTRUM OF PROFESSIONAIT ENVIRONMENTAL EIIICATION.
Such an institution would:

a. Establlsh inter-institutional arrangements for the
of students in the envirommental sciences.

b. Consolidate and modify courses now offered into
programs with adequate strencth, breadth and support to
warrant accreditation in the fields where they are
lacking. :
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C.

FINAL RECOMMENDATION

Establish envirommental science appreciation courses
for nonscientists at the undergraduate college level
and to postgraduates at the Academy of lifelong

Learning.
Establish and provide programs for in-house training of

state employees and members of advisory boards and
local goverrmental officials. (See Recommendation 3 on
page 155). -

CREATE A COOUNCIL OF ADVISORS TO HELP IMPLEMENT THE
ADULT ENVIRONMENTAL EDUCATION PROGRAM.
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A CALL FOR HOLISTIC
ENVIRONMENTAL MANAGEMENT
INTRODUCTION

We camnot manage our envirommental resources tomorrow as we have done in
the past. The most serious envirommental challenges facing us have cumulative
impacts which affect all elements of nature. Up to now we have pretty much
resporded anly after a problem was noticed and often in a piecemeal fashion.
Tomorrow, we must do ocur best to anticipate problems before they occur and
develop the means to resolve them in a multidisciplinary, integrated fashion.

Holistic envirormental management recognizes the environment as an
ecosystem where each element of nature affects the whole. The solutions which
care from such a management approach incorpoxate maltidisciplinary strategies
that consider long-term consequences and provide the public with the opportunity
to become a part of the solution.

Man has only recently bequn to appreciate the cumulative, long-term effects
of his actions on the envirorment. For example, consider these global praoblems:

* Deforestation in the Amazon River Basin was ostensibly justified
' to create jobs amd boost the region's economy. Today, thousands
of sguare miles of habitat have been destroyed. Continued,
unrestricted deforestation may even eventually threaten the

world's supply of axygen.

* 'Ihe cammercial application of chloroflucorocarbons was hailed as a
miracle in climate-control technology. Today we recognize not
only the cancer risks associated with handling those products,
but that the chemical's buildup in the atmosphere has created a
huge hole in the earth's ozone layer over Antarctica that
threatens man with dangercus levels of ultraviolet rays from the

* The vast oceans have been used for years by man to dispose of
wastes and as an alternative to land disposal. Today, these
wastes make beach-go:mg dangerous along many shores and threaten
thousands of marine animals and plant life.

Each of these envirormental issues is the result of shortsighted actions
vwhich failed to consider the cumilative effects. The way we currently manage
our envirormental resources contributes to the problem. We appropriate furds,
develop policy and organize staff along traditional functional lines, (such as
air, water, waste) amd fail to recognize the relationships among envirormental
problems. Political boundaries create artificial geographic barriers to
regional envirormental solutions. The public rightfully demands prampt action,
yet this pressure creates the political atmosphere for quick fix, rather than
long-term solutions. Further, the complexity and scope of today's envirormental
issues cause many to became so bewildered that they disassociate themselves from
the problems, thus removing the private sector and general public from beccmu_ng
a part of the solution.



'PRINCIPLES OF HOLISTIC ENVIRONMENTAL MANAGEMENT

The prmc:.ples of holistic exw:.mmental mmgement can be described as
follows:

.  Envirormental issues are addressed in a multidisciplinary fashion
to identify all aspects of the issue.

Projections are made to heip gauge the long-term consequences of
the issue on the enviromment, econamy and population.

. Cost-benefit and risk analysis is conducted to identify tradeoffs
and inform the public of choices to be made. ,

The public fully 'participates in issue identification, risk
analysis and strategic plamning and development.

Overall, the aim of a holistic envirormental management approach should be
to bring envirormental considerations into play with other factors early in the
planning and decision-making process. When considered in such an integrated
fashion at this stage, a more thorough review and informed decision can be made
on the impacts and cost-benefits of any actlon.

FOUR CHALLENGES TO DELAWARE REQUIRING
A HOLISTIC APPROACH

Delaware's wetlands and surface water rescurces are one aspect of our
natural enviromment that has had a holistic ernvirormental management approach
- proposed. (See Part III). However, there are a mmber of cother strategic
:Lssuesthatnmstbemanagedmasmlar fashlontoprope.rlysafeguaxdour
environment in the future. The following are among those issues having
potentially, significant cumilative, long-term envirormental impacts that speak
to the need for a holistic management approach.

1. Urbanization of New Castle County. The impact of econcmic development is
mmreclearlyseenthanmNew(hstleCotmty Open space is vanishing,
traffic congestion is at an all time high and the water and waste
infrastructures are becaming overburdened. The county is becoming an
example of urban sprawl. Ooordination appears lacking, decision-making
occurs incrementally and developne.nt planning has not kept pace with
development pressures.

2. Utilization of the Delaware Bay. There is evidence that the envirormental
quality of the Delaware Bay is improving. VYet as improvements occur,
pressures for recreatianal space will increase bringing man into greater
potential conflict with many fragile ecological areas along the coast.
Further, development pressures are likely to contimue as available port
space is limited in the region and the bay's natural conditions and
location make it an ideal site for economic interests.

3. Construction of the East-West Highway in Sussex County. While traffic
prcblems demand serious consideration of the highway, we are not in a
position to identify the cumilative impacts of this proposal. What effect
will 1thaveonhousmgand recreational demards on the beaches and Inland
Bays? Will it open up Sussex County for additional unplanned development?
What will be the effect on agncultural lands, freshwater wetlands and
other open space areas?
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4.

Impact of Route 13 Relief Route. Nearly every citizen in Delaware
recognizes the need to relieve traffic along our ‘only major north-south
arterial highway. It is difficult to not support the relief route given
current development projections. But have we adeguately considered what
impact the highway will have by opening up lower Delaware to development?
Can we properly manage growth alangside the highway to protect sensitive
adjacent nah:ral areas?

'IheRoutelBReliefRarbeisalsoanexanpleoftheshoztcanugsofwr
carrent envirommental management system. Extensive engineering, traffic
and enviramental studies were campleted for this project. They are
generally considered the most camprehensive in the state's history and have
been recognized through international awards. Yet the plamming process
largely focused on impacts caused anly by the direct path of the highway
ard the plamning assumptions were a defacto admission that develcpment

will contimie to increase unabated in all three counties. The
Department of Transportation cammot be faulted. Rather the process raises
questions about our current ability to address such issues in a camprehen-
sive fashion when so many questions remain unanswered. )

RECOMMENDATTONS

RECOMMENDATION 1. THE STATE SHOULD DEVELOP A THREE-YEAR STRATEGIC PIAN TO

GUIDE STATE ENVIRONMENTAL POLICY AND PROGRAM DEVEIOPMENT.

The plan should focus on key strategic issues :and
abjectives, include procedures that reflect holistic manage-
ment principles and serve as a framework for budget
priocrities. The plan should reflect goals, objectives and
recommendations contained in the Delaware Environmental
Iegacy report.

RECOMMENDATION 2. STATE AGENCIES CHARGED WITH ENVIRONMENTAL MANAGEMENT

RESPONSIBILITIES SHOULD BE REPRESENTED ON ALI, APPROPRIATE
ENVIRONMENTAL, ECONOMIC DEVELOPMENT, TRANSPORTATION,
CMUNITY DEVEIOPMENT, HOUSING AND INFRASTRUCTURE-REIATED
BODIES/PRQJECTS TO ASSURE ENVIRONMENTAL INPUT.

RECOMMENDATION 3. SPECIFIC INDIVIDUALS AT THE DEPARTMENT, DIVISION AND PROGRAM

IEVEIS IN STATE GOVERNMENT SHOUID BE CHARGED WITH THE
PLANNING AND COORDINATION RESPONSIBILITIES OF HOLISTIC
ENVIRONMENTAL, MANAGEMENT.

Within Departments and divisions, formal networks or
commmnication methods should be established to facilitate
timely issue identification and resolution. Exact staffing
levelsarximamcerequnanentswulvary In some cases
exlstlngstaffmaybeds.l.gnated muthersneﬂstaffmaybe
required. However, in all cases, each ervirommental issue
should be initially reviewed by a miltidisciplinary team and .
an appropriate project manager assigned to assure
coordination with other appropriate functions/disciplines.
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RECOMMENDATION 4.

'mmm’mmomwormmme

AND COORDINATION IN STATUTE AND PROVIDE IT WITH THE
NECESSARY AUTHORITY TO ASSURE POLICY-LEVEL COORDINATION
ACROSS DEPARIMENTAL LINES.

The office should focus on identifying strategic issues
which may impact the enviromment and take steps to assure
that the appropriate departments are working on solutions.

Further, the office should assure proper coordination with

regional, local and other non-state goverrment or private
agencies. The role of the office should not be to directly

manage programs, mtrat‘rlertose_rveasaplammgand
coorchmtingfmctim.
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PART V
IMPLEMENTATION PROCESS

An organized effort is needed to guide the implementation of proposed
policies, programs and other recommendations contained in this report and to

contimue the broad public participation begun during the legacy program.

- The following steps are recammended to provide the citizen participation,v
accountability and public awareness needed to ensure the legacy report becomes a
dynamic, living document. .

RECOMMENDATTONS ¢

REOOMMENDATION 1.

THE GOVERNOR SHOULD APPOINT AN ENVIRONMENTAL LEGACY
IMPLEMENTATION TEAM WHICH WILL BE RESPONSIBLE FOR THE
OVERSIGHT OF PROGRAM IMPLEMENTATION.

This Team should be camposed of several community members
who served on the steering comittee ard several key state
and local governmental officials or other individuals.
Responsibilities of the team would include the following:

Sponsor a series of implementation workshops to: a)
identify parties responsible for «carrying out
recommendations; b) establish implementation schedules; c)
prepare fiscal statements for carrying out each legacy
program recommendation; and d) conduct any other actions
needed to implement recommendations. This work should be
campiled into an implementation report by Octcber 1, 1988
and sent to the Governor and all those responsible for
implementation actions.

Serve as an advocate for the implementaticn of needed
legislation, budgets, programs, regulations, peolicies,
studies and future research, and lobby for such at the
state, local, regional and national levels. - '

Take lead responsibility for implementing legacy report
recamendations dealing with adult envirormental education.
Specific aobjectives should be developed to improve the
public's willingness to accept greater stewardship for
natural resources.

Submit an anmual progress report (beginning on Jamuary
l, 1989) to the governor, general assembly and all
responsible implementation parties. This report should be
designed to generate considerable public attention and
include key indicators the public may use in evaluating
progress made towards envirormental improvements.
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DELAWARE ENVIRONMENRTAL LEGACY
TELEPHONE SURVEY

As part of an "information base” developed for the first
symposium of the Delaware Environmental Legacy Program, a survey
was undertaken to gauge the general public's concerns on the most
pressing environmental issues the State must address. The survey,
conducted by the University of Delaware's College of Urban Affairs
and Public Policy, was administered during a two week period in
August of this year. Questions asked in the survey touched on
such issues as who should be responsible for protecting the
environment, what is the quality of our State's environment, how
well is the State carrying out its environmental management
responsibilities, and what are the most important environmental
problems in Delaware. Information was solicited over the
telephone from 300 residents across Delaware.

Respondents to the survey strongly agreed with the statement
that every person is responsible for protecting and improving the
quality of the natural environment. 1In addition, 65% of
respondents would support more taxes or higher prices, if
necessary, to achieve this goal for future generations.

A majority of respondents rated the quality of Delaware's
air, water, coastal areas and natural areas and parks good to
outstanding. A high percentage of respondents (75%) rated the
State's efforts to protect the environment adequate to good.

On a statewide basis, air pollution was identified as the
most important environmental problem facing Delaware. When
examined on a county level, however, air pollution was identified
as the top problem in New Castle, industrial pollution was the top
concern in Kent, and water pollution was the top concern in
Sussex.

Perhaps the most surprising result of the survey was the
response to the question on whether hazardous waste disposal site
would be acceptable within 10 miles of home if the facility met
all federal ‘and state regulations. The results indicated that 52%
of respondents would not accept such a site while 41% would find
such a site acceptable.

The results of all gquestions are noted in the following pages
as well as significant differences in answers by county, age and
sex.

163



#1 Do you strongly agree, agree, disagree, or strongly
disagree with the following statement?

“Every person is responsible for protectzng the
quality of the natural environment and improving -it,
1f poss1b1e, for future generations.”

Strongly agree 53.7%
Agree 36.3%
Disagree 1.3%
Strongly Disagree B.7%

#2 Would you be willing to take any of the following actions
+t0 help assure & clean and healthful env1ronment for the

future?

a.

Use fewer hazardous products in your home by
finding substitutes for them or by reducing
quantities used, even if it was less convenient.

Yes 95%
No 2.3%
Did not know 2.7%

Participate in household hazardous waste
collection programs by depositing your hazardous
wastes in collection centers.

Yes _ 89.3%
No 7.3%
Did not know 3.3%

Become more informed on environmental issues.

Yes - 93%
No . , 4.7% : -
Did not know 2.3%

Join with other people to become citizen

‘'guardians of our air and water quality and

critical natural areas.

Yes 75%
No ; 17%
Did not know 8%

Responses to question 2d varied significantly
when analyzed by county. Yes responses to this .
question, by county, are noted below:

New Castle 70%
Kent 78%
Sussex 92%

164



#3 Who should be most responsible for pfotecting the quality

#4

of our air, water and landscape?

Government 41.3%
Individual persons 30%
Private industry - 25.7%
Did not know _ 3%

While government was the top choice from New Castle

‘County respondents (46%). Kent and Sussex County

respondents felt individual persons should be most
responsible for protecting the quality of our air,
water and landscape (Kent 40%, Sussex 44%)

Do you strongly disagree, disagree, agree, or strongly
agree with the following statement?

"You cannot have an environment without some degree
of environmental pollution and health hazard. The
public must accept some degree of risk if they choose
to have the conveniences and pleasures of modern
technology?”

Results - Strongly agree 13%
Agree ' 65%
Disagree 12.7%
Strongly Disagree , 7.7%

#5 How would you rate Delaware state government's efforts to

#6

protect our natural environment.

Results - Good : - 35%

' Adequate 40.3%
Poor . 15.3%
Did not know ) 9.3%

From a county perspective, Kent County respondents
were more likely to give state government a good
rather than adequate rating (52% good vs 44%
adequate). The reverse was true in New Castle County
(31% good vs 39% adequate) and Sussex County (34%
goocd vs 42% adequate)

Please tell us if you think the following are very
important, somewhat important, or not important reasons
that Delaware's state government is not doing its best to
protect the environment.

a. Political pressure room business interests.

Very important 41%
Somewhat important " 35%
Not important : 9%
Did not know 15%
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#7

"b. Poorly written, unnecessarily éomplex, confusing
laws and regulations. v

Very important . 44%
Somewhat important 27.3%
Not important 12%
Did not know - 16.7%

¢c. Technology hasn't been adequately developed.

~ Very important 28.3%
Somewhat important . 33.7%
Not important S 22.3%
Did not know 15.7%

d. Insufficient budget. .

Very important 35.7%
Somewhat important 30.3%
Not important 19.3%
.. Did not know 14.7%
e. Staff deficiencies in numbers and/or
qualifications.
Very important 37.7%
Somewhat important 27.7%
Not important 11.7%
Did not know ' 23%

f. Lack of opportunities for the public to be aware
of, and to participate in, environmental
protection decisions.

Very important o - 47.7%
Somewhat important 26.3%
Not important - 12.3%
Did not know ‘ 13.7%

Further analysis of this gquestion indicated that 50%
of those who felt that the lack of public
participation and awareness was a very important
reason why the State government was not doing its
best to protect the environment answered yes to the
question on whether they would be willing to become
more informed on environmental issues (#2c¢)

If circumstances dictated that Delaware needed its own
hazardous waste disposal site, would you accept such &
site within 10 miles of your home, if it met all federal
and state regulations?

No 52.3%
Yes 41.0%
Did not know 6.7%
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When analyzed by age it was found that a larger
percentage of respondents under 54 years of age would
not accept a hazardous waste disposal site while a
greater number of respondents 55 years of age or
older would accept a hazardous waste disposal site.

7a. If you answered no or don't know to QueStion #7,
what should be done to protect our environment
from hazardous waste?

Take them to an area of the state farther from my
home for disposal.
Yes 16.8%
No 83.2%
Take them to another state for disposal.
Yes » 12.7%
No 87.3%
Incinerate them at an ocean site.
Yes 16.5%
No 83.5%
Reduce the quantity by recycling products (such
as waste motor o0il) or by finding harmless
substitute products.
Yes 91.9%
No 8.1%
#8. Using the following scale -- outstanding, good, fair,
poor -- please rate the quality of Delaware's:
a. Air
Outstanding 6%
Good 50.3%
Fair . 32%
Poor . 9%
Did not know 2.7%

A county breakdown of those answering this question
vielded the following:

Qutstanding Good Fair  Poor

.New Castle 2.5% 45% 38% 11.5%
Kent 16% 62% 20% 2%
Sussex 10% 60% 20% ' 6%
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b. Water

Outstanding 5.7%

Good 49.3%
Fair ‘ 29.7%
Poor 14.0%
Did not know ; 1.3%

c. Wetlands

- Qutstanding 4.7%
Good 30.3%
Fair 23.0%
Poor 10.7%
Did not know : 31.3%

d. Coastal areas

Outstanding 9.0%
Good 46.3%
Fair 23.3%
Poor 8.3%
Did not know 13.0%

The results of the county breakdown of those
answering this gquestion are noted below:

Outstanding Good Fair  Peor

New Castle 7.5% . 41.5% 22% 10.5%
Kent 18% 58% 20% 4%

Sussex 6% 54% 32% 4%

e. Natural areas and parks

Outstanding 14.0%
Good 63.3%
Fair 14.7%
Poor 3.0%
Pid not know 5.0%

#9 Would you support more taxes andsor higher prices, if
that is necessary, to protect and improve environmental

quality?
Yes 65.3%
No 29.3%
Did not know 5.3%
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#l

#2

#3

a. If you said yes to question 9, what type of
revenue source should support these actions?

Personal income tax revenue 16%
Corporate income tax revenue 60%
Business license revenue 5.3%
Real property transfer tax revenue 3.3%
Voluntary private donations 15.3%

#10 What are the three most important environmental problems
in Delaware?

'Air Pollution 14%

. Water Pollution 12.3%
Industrial Pollution 10%
Coastal Areas 5.3%
Highway Trash Litter , T 4.7%
Chemicals/toxic wastes 4.3%
Waste Disposal and landfills 4.0%
Traffic 2.7%
Delaware River 1.3%
Nuclear Plants and wastes 1.3%

Other responses receiving 1% or less were: wetlands,
overpopulation, farmland, drinking water supply, noise at Dover
Air Force Base, o0il spills, insecticide, sewage, insects,
inadequate recycling, forest fires, wildlife, ozone levels, and
industrial plants in Delaware City.

The top three 1ssues, by county, are noted below:
New Castle ' Kent Sussex
Air Pollution (19.5%) Industrial Pollution (32%) Water Pollution (16%)

Water Pollution (13%) Highway overcrowding (16%) Coastal Areas (14%)

and trash
Chemical and (6X) Coastal Areas (6%) Highway Trash (6%)
toxic wastes Water Pollution (6%X) )

A breakdown of those that responded "did not know" to this
question, by county, was as follows:

New Castle 25%
Kent - 24%
Sussex _ 32%
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EXECUTIVE ORDER

NUMBER 3¢
T0: HEADS OF ALL STATE DEPARTMENTS AND AGENCIES
RE: DELAWARE EMVIRONMENTAL LEGACY PROGRAM

WHEREAS, the uniqueness and diversity of Delaware's
natural resourceé are a major determinant of ihe State's quality
of life; anc |
| WHEREAS, the guality of life for future generations wiil
be affected by present and future dec;sions regarding the
management and pfeéervation of these resources; and

NHEREAS, such decisions should be formulated through a
process that gives maximum consideration to the collective
concerns and desires of the citizens of Delaware.

NOwW, THEREFORE, I, MICHAEL N. CASTLE, by virtue of the
autndrity vested in me as Governorvof the State of Delaware, Qo
hereby declare and order that: |

1. The Delaware Environmental Legacy Program is hereby

Ccreated.
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Said Program shall be developed by a broadly
inclusive group representative of the environmental
community, business community, industrial community,
agricultural community, academic community, and state

and local government.

The Program's mission shall be to identify the

emerﬁing critical issues and problems the State will

face concerning protection of the environment. The

perspective and needs of various segments of

Delaware's community should be considered in

formulating a long-range strategy to preserve the

quality of the environment for future generations.

Objectives of the Program are to:

a) Gather and evaluate the general public's opinion
as to Delaware's emerging long-term environmental
issuyes. .‘

b) Create broad State and local understanding of the
the interrelatiodships‘between quality of life,
economic devélopment and the ‘management and
protection of natural resources. .

c) Develop an agenda that outlines an
action-priented set of recommendations to address
identified issues and problems.

d) Pfepare and submit to the Governor a report that
lays out a framework to carry out these

recommengations.
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5.

(a) Five Committees shall be established to carry out

~ the work of the Program. These Committees are

(b)

the Air Issﬁes Working Committee, Waste Issues
Working Committee, Water Issues Working Committee
Living and Ecologicél Resources IsSues Working
Committee and the Land Use lIssues Working
Committee. Each Committee will have two
Cb-Chairs who shéll be appointed by the
Governor. The Steering Committee Chairperson,

referenced below, shall issue groundrules for the

‘operation of the five Working Committees.

Sub ject to the Steerind Committee's approval, the
Working Committees shall adopt wotkpians, which
shall include mechanisms for public input.

Each working committee will be respohsible for

researching the broad scope of lssues that fall

~within its hreview; identifying the most critical

emerging issues facing the state in terms of
maintaining a quality envi:bnment for the future;
conducting a detailed analysis of those issues;'
and recommending appropriate strategies with

timetables for their resolution.

€. A Steering Committee for the Program shall be created

to give oversight and guidance. Specifically, the

Steering Committee shall develop a workplan for the

program, coordinate the activities of the five

Working Committees, and address cross-cutting

172



issues. The Steering Committee shall consist of the
ten Working Committee Co-Chai}s, the Secretary of
Natural Resources and Envircnmental Control,'the
Secretary of Health and Social Services, the
Secretary of Agriculture, the Secretary of Public
Safety, Ditecior of the Delaware Development Office,
Director of the Sdlid Waste Authority, and a.designee
. of the University of Delaware. A. Douglas Rothwell
shall serve as Chairperson of this Steering Committee.
The Office of Stéte Planning and Coordination shall
provide staffing to the Steering Committee and assist
the Chalrperson as necessary. The Chairperson shall
appoint a member of tHe Office of State Planning and
Cooradination to sérve as Program Coordinator. This
individual will coordinate the various activities of
the Program and work of the Lead Staff Persons. The
Program Coordinator shall serve under the direction
of the Chairperson.

The Departmént of Natural Resources and Envirbnmental
Control (DNREC) will serve as the lead staff agency
for the Progrém and appoint Lead Staff Persons for
each of the Working Committees. ONREC will work
under the direction the Chairperson and will have
lead responsibility for providing technical
information and expertise to‘the Progrém.

The five Working Committees shall submit final
reports to the Steering Committee not later than June

30, 1987. The Steering Committee shall then submit a
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final comprehensive report to the Governor by
November 30, 1987. This report shquld set goals and
priorities for natural resource protection or
improvement and establi;h timetables for achieving
results and methods for measufing progress. To the
extent practicable, the repoit should consider the
budgetary implications of its recommendations and
communicate these to the Governor at the earliest

possible time in accordance with the State's budget

timetable.

+h
APPROVED this 29— day

of December, 1986.

O O

Governor

RTTEST:

Secrptary of State
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State Senator

Joarne Passmore, Secretary
Naticnal Grange

Agricultural Lands
Preservation Subcommittee

Dean Belt, Eugene Bunting,
George Cole, Gerald Cole,
Dorothy Downes, Robert Fischer,
Holger Harvey, Terrance Higgins,
Joseph Taylor, Coleman Townsend,
Bob Williams

Historical & Cultural_
Resources Subcommittee

David ames, Richard Carter,
Kenneth Clarke, Daniel Griffith,
Eldon duPont Homsey, Joseph
Hughes, Gerald Wilgus

{ & Its lemg

committee

Robert Biggs, Willis Hard,

John Kraft, Victor Letrich,
Phillip Messina, Kent Price,
James Roberts, Tim largett,

James Willeox
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Ad Hoc Committees

Environmental Education K-12

Jack Cairns, State Superviscr of
Science and Ervircrmental Bducation
~ Department of Public Instruction

Helen Fischel
Delaware Natwre Education Society

William Hall
University of Delaware
College of Marine Studies

Grace Pierce ,
Delaware Awdubon Scciety

Adult Environmental Education

Norman G. Wilder
Bwviromental Consultant

Barbara Butler

Director, Delaware Museum
of Natural History

Roland Roth

University of Delaware

Department of Entomology

David small _
Chief, Information and Education,
INREC .

Beach Management/Sea Level Rise

Cr. Armold M. Bass
.South Bethany '

The Honorable Gecrge H. Bunting
State Representative

Dr. Robert A. Dalrymple
University of Delaware
Department of Civil Engineering
Dr. Karl B. Justice

Scuth Bethany

Dr. John C. Kraft
University of Delaware
Department of Geolegy

Mary Pat Kyle
Ferwick Islarnd

Dr. Thamas E. Pickett

Delaware Geclogical Survey

Barbara B. Porter
Bethany Beach

The Honorable Alan Quillen
Maycr of Dewey Beach

The Hdnorable Alfred Stargo
Maycr of lewes

The Honcrable Kimber Vought
Mayor of Rehcboth Beach

Other Participants

Doris Stevenscn, Delaware Teacher of the Year

J. Howard Todd, Corporate Director, Safety,
Health & Envircrmental Affairs
E.I. DuPont de Nemours & Co., Inc.
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Legacy Program Staff

Program Coordinator

Mark R. Chura

Office of State Plaming and Coocrdination

Public Relations Coordinator

Nancy Rolli

Department of Natural Rescurces

and Envirormmental Comrtrol

DNREC Coordinator/
Report Editor

Robert H. MacPherson
Department of Natural Resources
arnd Envirormental Comtrol

Assistant DNREC Coordinator

Michael Taylor
Department of Natural Resources
and Envirormental Comtrol

Contributing Technical Staff*

Department of Natural Resources
and Environmental Control

Lloyd Alexander
Bermnett Arnderson
Michael Apgar
Ken Bessinger
Mark Blosser -
Dennis Brown
Tim Brown
Philip Cherry
Ben Coston
Marjorie Crofts
ILee Emons
Gerard Espcsito
Raobert French
Ross Harris
Robert Henry
William Hopkins
Jehn Bughes
Kathleen Jamison
Susan laporte
tharles lesser
Raymend Malenfant

Mary McKenzie
William Meredith
Roy Miller

Gary Molchan
Frederick Mottt
William Moyer
James O'Neill
Dr. Harry Otto
Roy Parikh

Tony Pratt
Kenneth Reynolds
Charles Salkin
Suzanmne Shannon
John Sherman
Richard smith
Iynne Sprague
Chester Stachecki
Kathleen Stiller
Ron Vickers
William Wagner
Robert 2immerman

*Includes those individuals not listed elsewhere.



Department of Agriculture
Michael McGrath

Kevin Domnelly

Tim Kaden

Crier Stayten

Department Health &
Social Sgrvices
Richard Howell

Alan Tapert

New Castie Count

Water Resources Agency

Martin Wollastcn

Word Processing

Angela Diem
Rebecca Harvath

Delaware Development Office

Gigi Dux

Glaria Homer
Frankie Miller
Dorothy Sbriglia

Office of State Planning
and Coordination

Jeftrey Leggett

U.S. Soil Conservation
‘Service

David Bemmner
Michael Kolman
‘Mark Gates
Sally Griffith

U.S. EPA
Evelyn MacKnight

Dr. Milton Russell
James Seif

Réport Production

Secretarial Support
' Maureen Reb
Joan Reilly
Karen Williams
Janice Yerkes

_Graphics Production Final Proofreading
and Special Projects .

Wilhelm Benfer
Karen Sarn
Michael Taylor

Maureen Reb

Reproduction

Grace Dowell
Delaware Division of

Graphics and Printing
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